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EXPERIMENTAL WAKE SURVEY BEHIND A 


120°-INCLUDED-ANGLE CONE AT ANGLES OF ATTACK OF 0° AND 5°, 

MACH NUMBERS FROM 1.60 TO 3.95, AND LONGITUDINAL STATIONS 
VARYING FROM 1.0 TO 8.39 BODY DIAMETERS 

By Clarence A. Brown, Jr., James F. Campbell, 
and Dorothy H. Tudor 
Langley Research Center 

SUMMARY 

An investigation was conducted to obtain flow properties in the wake of a 120°- 
included- angle cone at Mach numbers from 1.60 to 3.95 and at angles of attack of 0° and 
5°. The wake flow properties were calculated from total and static pressures measured 
with a pressure rake at longitudinal stations varyii^ from 1.0 to 8.39 body diameters and 
lateral stations varying from -0.42 to 3.0 body diameters. These measurements showed 
a consistent trend throughout the range of Mach numbers and longitudinal distances and 
an increase in dynamic pressure with increasing downstream position. 

INTRODUCTION 

Investigations have shown that many parameters affect the drag and stability char- 
acteristics of decelerator systems. Recently, attention has been given to landing an 
unmanned instrumented payload on the planet Mars. Consideration of the thin atmosphere 
associated with Mars has resulted in entry designs that have a low ballistic coefficient 
and utilize a parachute for landing. Many designs have indicated that the parachute would 
be deployed behind a blunt body at speeds from high subsonic to high supersonic. Because 
of the complexity of the flow field generated by a blunt body, it is desirable to obtain 
experimentally the flow characteristics of this region. Results of several investigations 
to define the flow field behind blunt bodies can be found in references 1 to 4. 

An investigation was conducted to obtain flow properties in the wake of a 120°- 
included-angle cone at Mach numbers from 1.60 to 3.95 and at angles of attack of 0° and . 
5°. The wake flow properties were calculated from total and static pressures measured 
with a pressure rake at longitudinal stations varying 1.0 to 8.39 body diameters and 
lateral stations varying from -0.42 to 3.0 body diameters. Free-stream Reynolds number 


was 1.65 X 10® per foot (5.42 x 10® per meter) for most of the study. To evaluate the 
effect of a reduced Reynolds number, one set of data was taken at a Reynolds number of 
1.0 X 10® per foot (3.28 x 10® per meter). 

In addition to the 120°-included-angle cone, a model of the entry vehicle used in 
the SPED-II decelerator program was also tested to determine the center-line wake for 
longitudinal stations varying from 1,0 to 8.39 body diameters. This configuration was of 
interest because the configuration is a hollow cone with a small-diameter center body. 
The effect of the hollow cone on the wake of the SPED-II vehicle is of interest to the 
decelerator program. 

Tests have been made at Mach numbers from 1.60 to 3.95 on four different con- 
figurations, two 120°-included-angle cones, a 140°-included-angle cone, and the Viking 
entry body. This report covers data for the two 120°-included-angle cones and is 
intended to make these data without analysis available to interested persons, 

SYMBOLS 

D cone base diameter, 4.80 inches (12.19 cm) 

Mj local Mach number 

Moo free-stream Mach number 

Pj local static pressure, psf (N/m^) 

p^ free-stream static pressure, psf (N/m^) 

p. free-stream total pressure, psf (N/m2) 

t,oO 

qj^ local dynamic pressure, psf (N/m^) 

free-stream dynamic pressure, psf (N/m^) 

R Reynolds number 

Tq stagnation temperature 

Vj local velocity 

Voo free-stream velocity 
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X longitudinal distance downstream from model base, inches (centimeters) 

y lateral distance measured from model-rake plane, inches (centimeters) 

z vertical distance measured in model-rake plane at zero angle of attack of 

model, inches (centimeters) 

a angle of attack of model center line, degrees 

APPARATUS 

Wind Tunnel 

The tests were conducted in both the low and the high Mach number test sections 
of the Langley Unitary Plan wind tunnel (ref. 5). The test section is of the variable- 
pressure, continuous -flow type. Each of the test sections is approximately 4 feet 
(1.2 meters) square and 7 feet (2.1 meters) lor^. The nozzles leading to each test sec- 
tion are of the asymmetric sliding-block type. Use of these nozzles permits a continuous 
variation of Mach number from approximately 1.5 to 2.9 in the low Mach number test sec- 
tion and from approximately 2.3 to 4.7 in the high Mach number test section. 

Models and Instrumentation 

A sketch of the models used in the test program is shown in figure 1. The 120°- 
included-angle cone (fig. 1(a)) was constructed of polished aluminum and had a base 
diameter of 4.80 inches (12.19 cm). The entry vehicle used on the SPED-II decelerator 
program was also of interest, and limited tests were performed on this vehicle. The 
SPED-n vehicle was a 120°-included-angle hollow cone with a spherical radius at the 
apex (fig. 1(b)) and a small-diameter center body. It was constructed of polished alumi- 
num and had a base diameter of 4.80 inches (12.19 cm). 

The cone models were supported in the test section by a horizontal cantilevered 
strut (fig. 2) having a sharp leading edge with a maximum cross-sectional thickness of 
about 0.375 inch (0.953 cm). The use of the horizontal cantilevered strut eliminated the 
possibility of obtaining schlieren photographs during the tests. 

A pressure rake, illustrated in figure 3, was used to perform the wake survey 
behind the bodies. The rake was 10.0 inches (25.40 cm) high and was composed of 
41 total -pressure tubes 0.25 inch (0.64 cm) apart and 21 static-pressure tubes 0.50 inch 
(1.27 cm) apart. The rake was connected to a sting, which in turn was attached to a 
standard support system. The pressures were recorded by using three 48-channel 
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pressure-scanning valves. Two gages used to record total pressiu:e had a maximum 
range of 7.50 psia (51.7 kN/m2). The gage used to record the static pressure had a 
maximum range of 3.00 psia (20.68 kN/m2). 

TESTS AND ACCURACY 


The tests were performed at Mach numbers of 1.60, 2.30, 2.96, and 3.95. The 
Reynolds number was 1.65 x 10® per foot (5.42 x 10® per meter) for both configurations 
except for one test at a Mach number of 2.30 for the 120'^-included-angle cone. During 
this test the Reynolds number was reduced to 1.0 x 10® per foot (3.28 x 10® per meter). 
The stagnation dewpoint was maintained at -30° F (239° K) in order to avoid condensa- 
tion effects. The test conditions for each configuration were as follows: 
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OK 

psf 

N/m2 

psf 

N/m2 

120° cone; 

a= 0°; 

R = 1.65 X 10® per foot (5.42 x 10® per meter) 

1.60 

150 

339 

942.6 

45 131.93 

397.41 

19 028.09 

2.30 

150 

339 

1268.3 

60 726.53 

375.60 

17 983.32 

2.96 

150 

339 

1790.5 

85 729.60 

317.49 

15 201.50 

3.95 

175, 

353 

3190.1 

1 

152 742.81 

245.34 

11 746.94 

120° cone; 

a= 0°; 

R = 1.0 X 10® per foot (3.28 x 10® per meter) 

2.30 

150 

339 

769.6 

36 848.65 

227.91 

10 912.39 

120° cone; 

a= 5°; 

R = 1.65xl0® per foot (5.42 x 10® per meter) 

1.60 

150 

339 

943.0 

45 151.08 

397.57 

19 035.75 

2.30 

150 

339 

1263.5 

60 496.71 

374.15 

17 914.40 

2.96 

150 

339 

1793.0 

85 849.30 

317.92 

15 222.09 

3.95 

175 

353 

3187.9 

152 637.47 

245.19 

11 739.76 

SPED- 

U vehicle; a = 0°; R = 1.65 x 10® per foot 

( 5.42 X 10® 

per meter) 

1.60 

150 

339 

945.6 

45 275.57 

398.67 

19 088.42 


The pressures in the wake of the cones were measured by means of electrically 
actuated pressure-scanning valves that record essentially instantaneous values. The rake 
was mounted vertically in the tunnel and was positioned in a longitudinal direction mea- 
sured from the base of the cone. The rake was moved in a lateral direction (y-direction) 
at three selected longitudinal stations. At the remaining longitudinal stations, the rake 
was not traversed in a lateral direction. A schematic representation of the lateral and 
longitudinal stations is presented in figure 4. Accuracy of the pressure- scannii^ valves 
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is within 1 percent of the full scale of the gage and includes all errors of linearity, 
hysteresis, and repeatability. The free-stream stagnation pressure was measured with 
a precision mercury manometer, the accuracy of which is ±0.50 psf (±23.94 N/m2). 

The accuracy of the individual quantities is estimated to be within the following 
limits: 


Pt,°o 

Pi . 


X . 

• • • • 

y . 

• • • • 

Moo 

at 1.60 

Moo 

at 2.30 

Moo 

at 2.96 

Moo 

at 3.95 


±11.0 psf (526.68 N/m2) 
±7.0 psf (335.16 N/m2) 

0.01 inch (0.0254 cm) 
0.01 inch (0.0254 cm) 

± 0.01 

±0.015 

± 0.02 

±0.05 


TABULATION OF EXPERIMENTAL DATA 

Flow properties calculated from measured total and static pressures in the wake 
of the 120°-included-angle cone and the SPED-II vehicle are presented in tables 1 to 10. 
The tabulations consist of the local flow properties of Mach number, velocity, and static 
and dynamic pressures, each of which has been nondimensionalized by its respective 
free-stream value. The data are identified by the geometric information necessary to 
determine the longitudinal and lateral position in the flow field aft of the cone. The 
appropriate normal-shock expressions and isentropic-flow relations were used in con- 
junction with the measured total and static pressures to obtain the desired flow properties. 

The pressure rake is designed with a displacement of about 0.50 inch (1.27 cm) 
between the total- and static-pressure tubes. In order to obtain static- and total- 
pressure data at identical locations, two sets of data were obtained. The data were 
taken at identical longitudinal and lateral positions by moving the sting to account for the 
offset between the total and static tubes. 


PRESENTATION OF DATA 

The flow properties calculated from the measured total and static pressures in the 
wake of the 120°-included-angle cone and for the SPED-II vehicle are presented in fig- 
ures 5 to 14 and tables 1 to 10 for Mach numbers of 1.60, 2.30, 2.96, and 3.95 and for 
cone angles of attack of 0° and 5°. These data consist of ratios of local to free-stream 
conditions of Mach number, velocity, and static and dynamic pressures and are presented 
as a function of vertical distance z/D measured from the model-rake center line in the 
model -rake plane. 
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Presented in figure 5 and table 1 are plots and tabulated flow data ratios for a 
Mach number of 1.60, a cone angle of attack of 0°, x/D distances (longitudinal) varying 
from 1.0 to 8.39 at a y/D distance (lateral) of zero, and three selected x/D distances 
(x/D = 2.5, 5.0, and 8.39) at y/D distances varying from -0.42 to 3.0. Figure 6 and 
table 2 present plots and tabulated flow data ratios for a Mach number of 2.30 for the 
same cone angle of attack and x/D and y/D distances as figure 5 and table 1. 

Figure 7 and table 3 present plots and tabulated flow data ratios for a Mach num- 
ber of 2.30 at a Reynolds number of 1.0 x 10® per foot ^3.28 x 10® per meterj. With the 
exception of figure 7 and table 3, all flow data ratios presented in this paper are for a 
Reynolds number of 1.65 x 10® per foot ^5.42 x 10® per meter) based on the base diam- 
eter. Coniparison of figure 7 with figure 6 shows the effect of reducing the Reynolds 
number from 1.65 x 10® per foot (5.42 x 10® per meter) to 1.0 x 10® per foot 
(3.28 X 10® per meter). The flow data ratios are presented for a cone angle of attack 
of 0°, x/D distances varying from 1.0 to 8.39, and a y/D distance of zero. For the 
low Reynolds number test, the measuring rake was moved downstream from the 120° 
cone and measured the flow conditions at the model center line. 

Figures 8 and 9 and tables 4 and 5 present plots and tabulated flow data ratios for 
Mach numbers of 2.96 and 3.95. These data are presented for the same x/D and y/D 
distances and cone angle of attack as those for figures 5 and 6 and tables 1 and 2 for 
Mach numbers of 1.60 and 2.30. 

Figures 10, 11, 12, and 13 and tables 6, 7, 8, and 9 present plots and tabulated flow 
data ratios for Mach numbers of 1.60, 2.30, 2.96, and 3.95, a cone angle of attack of 5°, 
and varying x/D distances. During these tests, no attempt was made to traverse the 
pressure rake in a lateral direction (y/D); therefore, the data presented are model center- 
line data at various x/D distances. 

Figure 14 and table 10 present plots and tabulated flow data ratios for the SPED-II 
vehicle at a Mach number of 1.60, cone angle of attack of 0°, x/D distances varying 
from 1.0 to 8.39, and y/D distance of zero. These data were obtained to determine the 
effect of a hollow cone configuration, similar to the SPED-II, on parachute performance 
behind a blunt body. 

Although the purpose of this paper is not to analyze these data, several points 
deserve emphasis. The consistent trends established by the static- and dynamic - 
pressure data throughout the range of Mach numbers and x/D distances result in well- 
defined data curves across the wake and are particularly important in the wake recom- 
pression region where large pressure gradients are predominant. It is believed that 
these consistent trends, along with the demonstrated repeatability of the data at all test 
conditions, make the present data a reliable information source for defining the wake 
structure and flow properties aft of a 120° cone. 
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Comparison of figures 5, 6, 8, and 9 shows that for an x/D of 1.0 to 4,0, the 
dynamic-pressure ratio Qjyqoo greater for the higher Mach number; however, for 

x/D distances of 4.0 or greater, the J'^^tio becomes greater for the lower Mach 

numbers tested. 

Comparison of figures 10, 11, 12, and 13 indicates that when the cone is placed at 
5° angle of attack, the wake at the model-rake center line decreases (approaches free- 
stream conditions) as the x/D distance is increased, much in the same manner as when 
the model was at zero angle of attack. More noticeable is the offset of the wake in the 
model-rake plane due to the cone angle of attack. 

Comparison of figures 6 and 7 shows very little effect in the various ratios due to 
reducing the Reynolds number from 1.65 x 10® per foot (s.42 x 10® per meter) to 
1.0 X 10® per foot ^3.28 x 10® per meter) for the Mach number tested. 

The use of a hollow 120° cone appears to have little effect on the wake conditions. 
Comparison of figures 5 and 14 shows the wake to be nearly identical with only slight 
variations for any of the plotted ratios. 

The rake used during the investigation covert \ a z/D distance of ±1.04 body 
diameters from the wake (or body) center line. As would be expected, the closer the 
survey rake is to the base of the body, the larger variation in pressure is noted for all 
Mach numbers. Also for all Mach numbers and all x/D distances of the tests, the 
dynamic -pressure ratio approached free-stream conditions at the outer edges of the 
wake. However, some pressure loss is shown in that free-stream conditions are not 
quite obtained within the distance traversed by the survey rake. The exception to this 
observation is when the survey rake is placed at a large y/D distance and therefore 
measures the free-stream conditions of the tunnel. 

One of the more important parameters for a decelerator system behind a blunt 
body is the available dynamic pressure. The test data indicate that decelerator systems 
imbedded in the wake of a blunt body should be positioned in such a way that the 
ratio is not degraded in a manner to make the decelerator system ineffective. Examina- 
tion of these data indicates that an x/D distance on the order of 4 or greater should be 
used to decrease the loss of dynamic pressure within the wake of a blunt body. 

CONCLUDING REMARKS 

An investigation was conducted to obtain flow properties in the wake of a 120°- 
included- angle cone at Mach numbers from 1.60 to 3.95 and at angles of attack of 0° 
and 5°. The wake flow properties were calculated from total and static pressures mea- 
sured with a pressure rake at longitudinal stations varying from 1.0 to 8.39 body 
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diameters and lateral stations varying from -0.42 to 3.0 body diameters. These mea- 
surements showed a consistent trend throughout the range of Mach numbers and longi- 
tudinal distances and an increase in dynamic pressure with increasing downstream 
position. 

Langley Research Center, 

National Aeronautics and Space Administration, 

Hampton, Va., October 22, 1970. 
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TABLE 1.- VARIATION OF Pj/p^, q^/q^,, Mj/M^ AND Vj/V„ WITH z/D IN THE WAKE OF A 120°-INCLUDED-ANGLE CONE AT A 
MACH NUMBER OF 1.60 AND A REYNOLDS NUMBER OF 1.65 X 10® PER FOOT (5.42 x 10® PER METER) 
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TABLE 1.- VARIATION OF P^/P^,, q^/q^,. M^/M^ AND Vj/V^ WITH z/D IN THE WAKE OF A 120°-INCLUDED-ANGLE CONE AT A 
MACH NUMBER OF 1.60 AND A REYNOLDS NUMBER OF 1.65 X 10® PER FOOT (5.42 x 10® PER METER) - Continued 

(c) x/D = 2.0; y/D = 0.0; a = 0°; (d) x/D = 2.5; y/D = 3.0; a = 0°; 

p^ = 221.95 psf (10627.25 N/m^); p = 221.20 psf (10591.21 N/m^); 
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TABLE 1.- VARIATION OF p^/p^, qi/<Lo, Mi/M« V^/V^ WITH z/D IN THE WAKE OF A 120°-INCLUDED-ANGLE CONE AT A 

MACH NUMBER OF 1.60 AND A REYNOLDS NUMBER OF 1.65 x 10® PER FOOT (5.42 x 10® PER METER) - Continued 
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TABLE 1 .- VARIATION OF Pj/P^, qi/q<„, Mj/M^ AND V^/V„ WITH z/D IN THE WAKE OF A 120 °-INCLUDED-ANGLE CONE AT A 
MACH NUMBER OF 1.60 AND A REYNOLDS NUMBER OF 1.65 X 10 ® PER FOOT ( 5.42 X 10 ® PER METER) - Continued 
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TABLE 1.- VARIATION OF P^/P^, qi/q«,> M^/M^ AND Vj/V^ WITH z/D IN THE WAKE OF A 120°-INCLUDED-ANGLE CONE AT A 
MACH NUMBER OF 1.60 AND A REYNOLDS NUMBER OF 1.65 X 10^ PER FOOT (5.42 X 10® PER METER) - Continued 
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TABLE 1 .- VARIATION OF p^/p^, q^/qUo, Mi/M^ AND V^/V^ WITH z/D IN THE WAKE OF A 120 °-INCLUDED-ANGLE CONE AT A 
MACH NUMBER OF 1.60 AND A REYNOLDS NUMBER OF 1.65 x 10 ® PER FOOT ( 5.42 x 10 ® PER METER) - Continued 
(m) x/D = 2 . 5 ; y/D =. -. 42 ; a = 0 °; (n) x/D = 3 . 0 ; y/D = 0 ; a = 0 °; 
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TABLE 1.- VARIATION OF Pj/P^, Qi/q^, Mj/M^ AND Vj/V^ WITH z/D IN THE WAKE OF A 120°-INCLUDED-ANGLE CONE AT A 
MACH NUMBER OF 1.60 AND A REYNOLDS NUMBER OF 1.65 x 10® PER FOOT (5.42 x 10® PER METER) - Continued 
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TABLE !.- VARIATION OF V\/V^, Qi/Q^. AND Vj/V^ WITH z/D IN THE WAKE OF A 120°-INCLUDED-ANGLE CONE AT A 

MACH NUMBER OF 1.60 AND A REYNOLDS NUMBER OF 1.65 X 10® PER FOOT (5.42 x 10® PER METER) - Continued 
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TABLE 1.- VARIATION OF Pj/P^, qi/q«,, AND V^/V^ WITH z/D IN THE WAKE OF A 120°-INCLUDED-ANGLE CONE AT A 

MACH NUMBER OF 1.60 AND A REYNOLDS NUMBER OF 1.65 X 10® PER FOOT (5.42 X 10® PER METER) - Continued 
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TABLE 1.- VARIATION OF Pj/P^, q^/cUo, Mj/M^ AND Vj/V^ WITH z/D IN THE WAKE OF A 120°-INCLUDED-ANGLE CONE AT A 
MACH NUMBER OF 1.60 AND A REYNOLDS NUMBER OF 1.65 X 10® PER FOOT (5.42 x 10® PER METER) - Continued 
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TABLE 1.- VARIATION OF p^/p^,, Qi/q^. AND Vj/V„ WITH z/D IN THE WAKE OF A I20°-INCLUDED-ANGLE CONE AT A 

MACH NUMBER OF 1.60 AND A REYNOLDS NUMBER OF 1.65 x 10® PER FOOT (5.42 x 10® PER METER) - Continued 
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TABLE 1.- VARIATION OF Pi/P„, qi/q«, M^/M^ AND V^/V^ WITH z/D IN THE WAKE OF A 120°-INCLUDED-ANGLE CONE AT A 
MACH NUMBER OF 1.60 AND A REYNOLDS NUMBER OF 1.65 X 10® PER FOOT (5.42 X 10® PER METER) - Continued 
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TABLE 1.- VARIATION OF Pj/P^, AND V^/V^ WITH z/D IN THE WAKE OF A 120°-INCLUDED-ANGLE CONE AT A 

MACH NUMBER OF 1.60 AND A REYNOLDS NUMBER OF 1.65 x 10® PER FOOT (5.42 X 10® PER METER) - Continued 
(ee) x/D = 8.39; y/D = 1.5; Qf=0°; (ff) x/D = 8.39; y/D = 1.0; a = 0°; 

p^= 221.98 psf (10628.38 N/m^); p^= 222.00 psf (10629.51 N/m^); 
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TABLE 1.- VARIATION OF Pj/P^, q.i/tLo, Mj/M^ AND Vj/V^ WITH z/D IN THE WAKE OF A 120°-INCLUDED-ANGLE CONE AT A 
MACH NUMBER OF 1.60 AND A REYNOLDS NUMBER OF 1.65 x 10® PER FOOT (5.42 x 10® PER METER) - Continued 
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TABLE 1.- VARIATION OF Pj/P^, ^l/^oo Vl/’'^oo z/D IN THE WAKE OF A 120°-INCLUDED-ANGLE CONE AT A 

MACH NUMBER OF 1.60 AND A REYNOLDS NUMBER OF 1.65 x 10® PER FOOT (5.42 x 10® PER METER) - Continued 
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TABLE 2.- VARIATION OF P^/P^, qi/q«o. AND V^/V^ V/ITH z/D IN THE WAKE OF A 120°-INCLUDED-ANGLE CONE AT 

A MACH NUMBER OF 2.30 AND A REYNOLDS NUMBER OF 1.65 X 10® PER FOOT (5.42 X 10® PER METER) 
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TABLE 2.- VARIATION OF Pi/P„, qi/q«„ M^/M^ AND Vj/V„ WITH z/D IN THE' WAKE OF A 120°-INCLUDED-ANGLE CONE AT 
A MACH NUMBER OF 2.30 AND A REYNOLDS NUMBER OF 1.65 x 10® PER FOOT (5.42 x 10® PER METER) - Continued 
(c) x/D =2.0; y/D = 0.0; a = 0°; (d) x/D = 2.5; y/D = 3.0; o- = 0°; 
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TABLE 2.- VARIATION OF p^/p^, qi/<Lo, M^/M„ AND Vj/V^ WITH z/D IN THE WAKE OF A 120°-INCLUDED-ANGLE CONE AT 
A MACH NUMBER OF 2.30 AND A REYNOLDS NUMBER OF 1.65 X 10® PER FOOT (5.42 x 10® PER METER) - Continued 
(e) x/D=2.5; y/D =. 2.0; a=Q°; (f) x/D = 2.5; y/D = 1.5; a = 0°; 

p^= 101.47 psf (4858.37 N/m^); p^= 101.48 psf (4858.76 N/m^); 

q = 375.74 psf (17990.56 N/m^); = 375.77 psf (17991.97 N/m^); 
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TABLE 2.- VARIATION OF Pj/P^,, Qi/q*. AND Vj/V^ WITH z/D IN THE WAKE OF A 120°-INCLUDED-ANGLE CONE AT 

A MACH NUMBER OF 2.30 AND A REYNOLDS NUMBER OF 1.65 x 10® PER FOOT (5.42 x 10® PER METER) - Continued 
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TABLE 2.- VARIATION OF p^/p^, qi/q«„ M^/M^ AND V^/V„ WITH z/D IN THE WAKE OF A 120°-INCLUDED-ANGLE CONE AT 
A MACH NUMBER OF 2.30 AND A REYNOLDS NUMBER OF 1.65 x 10® PER FOOT (5.42 x 10® PER METER) - Continued 
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TABLE 2.- VARIATION OF Qi/q*. AND Vj/V„ WITH z/D IN THE WAKE OF A 120°-INCLUDED-ANGLE CONE AT 

A MACH NUMBER OF 2.30 AND A REYNOLDS NUMBER OF 1.65 x 10® PER FOOT (5.42 x 10® PER METER) - Continued 
(o) x/D=4.0; y/D = 0; a=0°\ (p) x/D = 5.0; y/D = 3.0; a=0°; 
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TABLE 2.- VARIATION OF Pj/P^,, Qj/cioo. ^.ND Vj/V„ WITH z/D IN THE WAKE OF A 120“-INCLUDED-ANGLE CONE AT 

A MACH NUMBER OF 2.30 AND A REYNOLDS NUMBER OF 1.65 X 10® PER FOOT (5.42 X 10® PER METER) - Continued 
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TABLE 2.- VARIATION OF Pi/p<„, qj/q^,, AND Vj/V<„ WITH z/D IN THE WAKE OF A 120°-INCLUDED-ANGLE CONE AT 

A MACH NUMBER OF 2.30 AND A REYNOLDS NUMBER OF 1.65 X 10® PER FOOT (5.42 x 10® PER METER) - Continued 
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TABLE 2.- VARIATION OF p^/p^, qi/<Lo, M^/M^ AND Vj/V<„ WITH z/D IN THE WAKE OF A 120°-INCLUDED-ANGLE CONE AT 
A MACH NUMBER OF 2.30 AND A REYNOLDS NUMBER OF 1.65 x 10® PER FOOT (5.42 x 10® PER METER) - Continued 
(u) x/D = 5.0; y/D = .63; a = 0°; (v) x/D = 5.0; y/D = .42; a = 0°; 

p^= 101.18 psf (4844.59 N/m^); p^=. 101.22 psf (4846.50 N/m^); 
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TABLE 2.- VARIATION OF P^/P^, Qi/cUo, M^/M^ AND V^/V^ WITH z/D IN THE WAKE OF A 120°-INCLUDED-ANGLE CONE AT 
A MACH NUMBER OF 2.30 AND A REYNOLDS NUMBER OF 1.65 x 10® PER FOOT (5.42 x 10® PER METER) - Continued 
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TABLE 2.- VARIATION OF p^/p^, q^/q^,, M^/M„ AND V^/V<„ WITH z/D IN THE WAKE OF A 120°-INCLUDED-ANGLE CONE AT 
A MACH NUMBER OF 2.30 AND A REYNOLDS NUMBER OF 1.65 x 10® PER FOOT (5.42 x 10® PER METER) - Continued 
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TABLE 2.- VARIATION OF P^/P.^, qj/q*,, M^/M^ AND V^/V„ WITH z/D IN THE WAKE OF A 120°-INCLUDED-ANGLE CONE / 
A MACH NUMBER OF 2.30 AND A REYNOLDS NUMBER OF 1.65 X 10® PER FOOT (5.42 X 10® PER METER) - Continued 
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TABLE 2.- VARIATION OF Pj/P*, qi/q«„ M^/M^ AND V^/V„ WITH z/D IN THE WAKE OF A 120°-INCLUDED-ANGLE CONE AT 
A MACH NUMBER OF 2.30 AND A REYNOLDS NUMBER OF 1.65 x 10® PER FOOT (5.42 x 10® PER METER) - Continued 
(ee) x/D » 8.39; y/D » 1.5; a = 0°; (ff) x/D = 8.39; y/D = 1.0; a = 0°; 

p^ = 101.34 psf (4852.25 N/m^); p„ = 101.40 psf (4854.93 N/m^); 
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TABLE 2.- VARIATION OF P^/P^, Qj/q.^, M^/M^ AND Vj^/V„ WITH z/D IN THE WAKE. OF A 120°-INCLUDED-ANGLE CONE AT 
A MACH NUMBER OF 2.30 AND A REYNOLDS NUMBER OF 1.65 x 10® PER FOOT (5.42 X 10® PER METER) - Continued 
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TABLE 2.- VARIATION OF P^/P^, Qi/q*. Mj/M„ AND V^/V„ WITH z/D IN THE WAKE OF A 120°-INCLUDED-ANGLE CONE AT 

A MACH NUMBER OF 2.30 AND A REYNOLDS NUMBER OF 1.65 x 10® PER FOOT (5.42 X 10® PER METER) - Continued 
(ii) x/D-8.39; y/D = .42; a = 0°; (jj) x/D = 8.39; y/D = .21; a = 0°; 
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TABLE 2.- VARIATION OF p^/p^, q^/q^, M^/M^ AND Vj/V^ WITH z/D IN THE WAKE OF A 120°-INCLUDED-ANCLE CONE A 
A MACH NUMBER OF 2.30 AND A REYNOLDS NUMBER OF 1.65 x 10® PER FOOT (5.42 x 10® PER METER) -i Concluded. 
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TABLE 3.- VARIATION OF P^/P^, ^i/M^ AND Vj/V^ WITH z/D IN THE WAKE OF A 120°-INCLUDED-ANGLE CONE AT 

A MACH NUMBER OF 2.30 AND A REYNOLDS NUMBER OF 1.0 x 10® PER FOOT (3.28 x 10® PER METER) 
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TABLE 3.- VARIATION OF Pj/p<„, qj/q^, AND Vj/V^ WITH z/D IN THE WAKE OF A 120°-INCLUDED-ANGLE CONE AT 

A MACH NUMBER OF 2.30 AND A REYNOLDS NUMBER OF 1.0 X 10® PER FOOT (3.23 x 10® PER METER) - Continued 
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TABLE 3.- VARIATION OF P^/P^, qi/q«„ AND V^/V„ WITH z/D IN THE WAKE OF A 120°-INCLUDED-ANGLE CONE AT 

A MACH NUMBER OF 2.30 AND A REYNOLDS NUMBER OF 1.0 x. 10® PER FOOT (3.28 X 10® PER METER) - Continued 
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TABLE 3.- VARIATION OF Pj/P^, Qi/q^, M^/M^ AND Vj/V„ WITH z/D IN THE WAKE OF A 120°-INCLUDED-ANGLE CONE AT 
A MACH NUMBER OF 2.30 AND A REYNOLDS NUMBER OF 1.0 X 10® PER FOOT (‘3.28 X 10® PER METER) - Continued 
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TABLE 3.- VARIATION OF Pj/p„, q^/q^,, M^/M^ AND Vj/V„ WITH z/D DJ THE WAKE OF A 120°-INCLUDED-ANGLE CONE AT 
A MACH NUMBER OF 2.30 AND A REYNOLDS NUMBER OF 1.0 X 10® PER FOOT (3.28 X 10® PER METER) - Concluded. 
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TABLE 4.- VARIATION OF p^/p^, Mj/M^ AND Vj/V„ WITH z/D IN THE WAKE OF A 120°-INCLUDED-ANGLE CONE AT 

A MACH NUMBER OF 2.96 AND A REYNOLDS NUMBER OF 1.65 X 10® PER FOOT (5.42 X 10® PER METER) 
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TABLE 4.- VARIATION OF p^/p<„, q^/fLo, M^/M^ AND V^/V^ WITH z/D IN THE WAKE OF A 120°-INCLUDED-ANGLE CONE AT 
A MACH NUMBER OF 2.96 AND A REYNOLDS NUMBER OF 1.65 X 10® PER FOOT (5.42 X 10® PER METER) - Continued 
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TABLE 4.- VARIATION OF Pi/P„. M^/M^ AND Vj/V^ WITH z/D IN THE WAKE OF A 120°-INCLUDED-ANGLE CONE AT 

A MACH NUMBER OF 2.96 AND A REYNOLDS NUMBER OF 1.65 x 10® PER FOOT (5.42 x 10® PER METER) - Continued 
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TABLE 4.- VARIATION OF Pj/P^,, q^/q.^, M^/M^ AND Vj/V„ WITH z/D IN THE WAKE OF A 120°-INCLUDED-ANGLE CONE AT 
A MACH NUMBER OF 2.96 AND A REYNOLDS NUMBER OF 1.65 X 10® PER FOOT (5.42 x 10® PER METER) - Continued 
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A MACH NUMBER OF 2.96 AND A REYNOLDS NUMBER OF 1.65 X 10® PER FOOT (5.42 X 10® PER METER) - Continued 
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TABLE 4.- VARIATION OF qi/q«. AND Vj/V„ WITH z/D IN THE WAKE OF A 120°-INCLUDED-ANGLE CONE AT 

A MACH NUMBER OF 2.96 AND A REYNOLDS NUMBER OF 1.65 X 10® PER FOOT (5.42 x 10® PER METER) - Continued 
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TABLE 4.-: VARIATION OF p^/p.^, q^/cUo, M^/M^ AND Vj/V„ WITH z/D IN THE WAKE OF A 120°-INCLUDED-ANGLE CONE AT 
A MACH NUMBER OF 2.96 AND A REYNOLDS NUMBER OF 1.65 x 10® PER FOOT (5.42 X 10® PER METER) - Continued 
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TABLE 4.- VARIATION OF P^/P^, q^/q^. AND Vj/V^ WITH z/D IN THE WAKE OF A 120°-INCLUDED-ANGLE CONE AT 

A MACH NUMBER OF 2.96 AND A REYNOLDS NUMBER OF 1.65 x 10® PER FOOT (5.42 x 10® PER METER) - Continued 
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TABLE 4.- VARIATION OF p^/p^, q^/q^, M^/M^ AND V^/V^ WITH z/D IN THE WAKE OF A 120°-INCLUDED-ANGLE CONE AT 
A MACH NUMBER OF 2.96 AND A REYNOLDS NUMBER OF 1.65 x 10® PER FOOT (5.42 X 10® PER METER) - Continued 
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TABLE 4.- VARIATION OF P^/P^,, Qi/CLo, M^/M^ AND Vj/V<„ WITH z/D IN THE WAKE OF A 120O-INCLUDED-ANGLE CONE AT 

A MACH NUMBER OF 2.96 AND A REYNOLDS NUMBER OF 1.65 X 10® PER FOOT (5.42 X 10® PER METER) - Continued 
(ee) x/D=»8.39; y/D = 1.5; a = 0°; (H) x/D = 8.39; y/D = 1.0; a=0°; 

p = 51.86 psf (2483.04 N/m^); p^= 51.75 psf (2477.92 N/m^); 
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TABLE 4.- VARIATION OF Pi/P<„, q^/q^,, M^/M^ AND Vj/V^ WITH z/D IN THE WAKE OF A 120°-INCLUDED-ANGLE CONE AT 
A MACH NUMBER OF 2.96 AND A REYNOLDS NUMBER OF 1.65 X 10® PER FOOT (5.42 X 10® PER METER) - Continued 
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TABLE 4.- VARIATION OF P^/P^, q^/q^,, M^/M^ AND WITH z/D IN THE WAKE OF A 120°-INCLUDED-ANGLE CONE AT 

A MACH NUMBER OP 2.96 AND A REYNOLDS NUMBER OF 1.65 x 10® PER FOOT (5.42 x 10® PER METER) - Continued 
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TABLE 5.- VARIATION OF P^/P^, q^/q^. AND Vj/V<„ WITH z/D IN THE WAKE OF A 120°-INCLUDED-ANGLE CONE AT 

A MACH NUMBER OF 3.95 AND A REYNOLDS NUMBER OF 1.65 x 10® PER FOOT (5.42 x 10® PER METER) - Continued 
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TABLE 5.- VARIATION OF p^/p^, q^/tU, Mj/M^ AND Vj/V„ WITH z/D IN THE WAKE OF A 120°-INCLUDED-ANGLE CONE AT 
A MACH NUMBER OF 3.95 AND A REYNOLDS NUMBER OF 1.65 x 10® PER FOOT (5.42 x 10® PER METER) - Continued 
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TABLE 5..- VARUTION OF P^/P^, q^/q^,, M^/M^ AND Vj/V<„ WITH z/D IN THE WAKE OF A 120°-INCLUDED-ANGLE CONE AT 
A MACH NUMBER OF 3.95 AND A REYNOLDS NUMBER OF 1.65 x 10® PER FOOT (5.42 x 10® PER METER) - Continued 
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TABLE 5.- VARIATION OF p^/p^, Qi/q*,, Mj/M^ AND Vj/V„ WITH z/D IN THE WAKE OF A 120°-INCLUDED-ANGLE CONE . 

A MACH NUMBER OF 3.95 AND A REYNOLDS NUMBER OF 1.65 x 10® PER FOOT (5.42 X 10® PER METER) - Continued 
(k) x/D»2.5; y/D - ,21; a =. 0°; (1) x/D= 2.5; y/D = 0; o!=0°; . 
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TABLE 5.- variation OF p^/p^, q^/q^, M^/M^ AND V^/V^ WITH z/D IN THE WAKE OF A I20°-INCLUDED-ANGLE CONE AT 
A MACH NUMBER OF 3.95 AND A REYNOLDS NUMBER OF 1.65 x 10® PER FOOT (5.42 x 10® PER METER) - Continued 

(m) x/D» 2.5; y/D » -.42; a » 0°; (n) x/D = 3.0; y/D = 0; a = 0°; 

p - 22.48 psf (1076.31 N/m^); p^ = 22.47 psf (1075.66 N/m^); 
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TABLE 5.- VARIATION OF P^/P^, qj/q«„ M^/M^ AND Vj/V„ WITH z/D IN THE WAKE OF A 120°-INCLUDED-ANGLE CONE AT 
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TABLE 5.- VARIATION OF Pi/P„, qj/q«„ AND Vj/V„ WITH z/D IN THE WAKE OF A 120°-INCLUDED-ANGLE CONE AT 

A MACH NUMBER OF 3.95 AND A REYNOLDS NUMBER OF 1.65 X 10® PER FOOT (5.42 X 10® PER METER) - Continued 


^r^OOOOOOOOOO--OOOOOOOOOOOOOO0'OOOOO-H-HOOOOO 

7‘CT‘OOOOOOOOOOOOOOOOOOOOOOOOOO‘OOOOOOOOOOOO 



8 

^C 0 flDOOOOOOOOOOOOOOOOOOOOOOOOOC^OOOO•OOOOOOOO 




8 

Q< 


^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ sO o o 'C 'O © 'O © "O 'O 'O 'O 'O 'C 'O ® ^ ^ ^ ^ ^ 


O' 


n 

cr 

■c 


rvj 

fN 

rg in CT 

in rg 

<N 

rg 

rg 

rg rg 

rg 

rg 

rg 

rg 

CO m 

in 

rg m 

O' 

rg 

m 

in 

in 

m 

in 

rg O' 

rg 


O' 


o 



rrt 


?n 

m 

f\i -4 

o 

O' 


(t 

O* 

(> 

O' 

O' 

O' 

O' 

C' o 

0^0 



o 

o o o o 



ro >t m 

in 

in 

\r 


rg 

o 

O' 

CO 

03 

<s 

r- >0 

'it 







w 



rg «t 

nJ* 

m 't 

■o 

in 

«t 

>«• 


>t 


tn 

'O 

® o 


rg 


O" 

r*- 

f>» 

h- 

'O 

'O 

>0 

>0 

>0 ^0 

<o >0 

'O 

'O 

o 

sO 

© 



<o 

o 

sO >0 

<o 

■o © 

'0 

nO 

sO 


© 

>0 

o 


© 

sO f. 

r* r- 


^ 0 ® 0 ' 4 ’fv» 0 ®^'^rMO®' 0 't^fVJO®vO'^fVJO't’ 0 ® 0 (M-«J' 0 ® 0 <VJ't®® 0 «M*^' 0®0 

Q ^ 00 m®f 0 ®<Nf*-rgr-cM'O-^' 0 -^' 0 OtnOirsoomo^^- 0 -^' 0 fs)r^c>Jr*»N®f^®c*^®- 4 ' 



-* oiiiiiittiitiiitttiY 


■C ^ 

o 

m 




m 

o 

® 

r- 

o 

o 

rg 

•t 

rg 

® 

't 

•>4 


r- 

rg >t r"* 


o o 

tn 

•t ^ 

m 

o 

« o 

rg «t ® 

rg 

tn 


O rg 

in 

r- 

O' 

o 

o 

O' 

o 

00 

f- 

o 

*■4 


o 


rg 

rg 

rg 



«t -4 ® 

m 


fT) 

't in 

«t 

m -t '0 

in 


o 

r- 

© 

in 

O 

o 

o 

o 

o 

o 

o 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o o o 

o 

o o o 

o o 

Q 

o 

o o 

o 

o o 

o 

o 

o 

O' O' 

o 

o 

O' 

o 

o 

o 

o 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o o o 

o 

o o 

o 

o o 

o 

o 

o o 

o 

o o 

o 

o 

o 

* * 













rH 









J 

J 











.. s 


o 

n 

e 

cT 

w 

II 

Q 


H 

p 

> 


I 

t- 

CO 

t* 

o 


o 

o 


5 S 03 

CO 00 




' 0 <MN 0 »-‘r^'^iAOh*(vr^ 0 ‘O 0 ‘®^f*“-^cr>OOcD^« 0 rsi- 4 - 4 ^^p-rsjf 0 't’i 0 O' 0 ^®r^.-* 
f<> 0 'CO® 0 * 0 ‘ff‘ff' 0 ' 0 - 0 ' 0 ' 0000 -H— < 000 »-^ 0 ^— <OO-^*^(SJ-Hp- 4 ^r\J(M-^OO *®00 

Oo® 0 ‘a‘ 0 ' 0 ‘a‘ 0 ' 0 '^ 0 ' 0 ' 00 oooooooooa'oooooooooooooo'a‘( 7 ' 


<^J^C 0 aDOO 0 'fM'^“' 0 ®r^®Ou^OO^•tf^(^JPsJ®O(r^pr^c 0 C 0 ^^'Nr^«^JO^r^®^® 0 '»^a'<^ 

^^d' 0 ' 0 ‘C‘ 0 'C'®®®®®®®®®®®eo®co®®soco®ooeoco®®®® 9 '^ 9 ' 9 ' 0 '^ 





O’ 

• « 

• • 

• 

• 

• 

• 

• • 

• 

• 

• • * 

• • • 

t 

• 

• 

• 

• • 

• 

• 

• 

• 

• • 

• 

• • 

• 

• t • • 

• • 

n 

Oi 





























a< 

00 





























CO 




























































eg 


CO 




























eg 

eg 

It 

4 


rg O' 

0 

O' 



000 

«o m n <n r- 0 0 

0 

0 

0 

0 <n 


h* 


0 

0 0 h* 

m tn 

m 0 ® « «o 

0 rg 

II 

n 

8 

in rg 

0 ® r- 

0 

>0 

m 

in m 

in 


rg rg rg 

^ ^ 



m 4 

0 

-4 rg 0 

m 4 

wmi 

pH 


pH 

rg rg 

rg 

fn m m r* 

® 0 

« ® 

00 <n 

m 

rg 

w 

0 O' O' 

O' 

r- 

m m <n 

st m fn 

m m 


0 ro tn 

rg «.#■ 


m 

m m 

't 

tn in 

tn 

0 r» 0 m 

in 00 

8 

8 


fn w 

O' O' 

O' 

O' 

O' 

O' 

® ® 

00 

® 

® 00 ® 

CD CD ® 

® 

® 

® 

CD 

® oo 

® 

CD 

® 

® 

® CO 

CO 

® ® 

CD 

00 00 O' O' 

0 O' 

O4 

o' 

a 

a 

• • 

• • 

* 

• 

• 

• 

• • 

• 

f 

• * • 

• • • 

• 

• 

• 

• 

• » 

• 

• 

• 

• 

• • 

• 

* * 

• 

» • • • 

f • 


0®'0'^'(\iOaD'0^<NOco>0^rgoco>0«#’fvJO-#'0®Or\;Hto®OfVJ'4-'0«Orkj^'OflOO 

•4’flomooroo3<Nr*"tvN-cN»%o*-*’0-^'00‘^0«r»ooi/>0'0-^'0"^'«orvjh-rsjh-(\j®fnco«*>co>j- 


o f I I f I I I I I I ) I I I I I I 


I -• 
I 


80 


TABLE 5.- VARIATION OF p^/p^, qi/q<„, M^/M^ AND Vj/V„ WITH z/D IN THE WAKE OF A 120°-INCLUDED-ANGLE CONE AT 
A MACH NUMBER OF 3.95 AND A REYNOLDS NUMBER OF 1.65 X 10® PER FOOT (5.42 X 10® PER METER) - Continued 
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TABLE 5.- variation OF P^/P^, qi/q<„i AND Vj/V^ WITH z/D IN THE WAKE OF A 120°-INCLUDED-ANGLE CONE AT 

A MACH NUMBER OF 3.95 AND A REYNOLDS NUMBER OF 1.65 X 10® PER FOOT (5.42 X 10® PER METER) - Continued 
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TABLE 5.- VARIATION OF Pi/P<„, q^/q^, M^/M^ AND V^/V^ WITH z/D IN THE WAKE OF A 120°-INCLUDED-ANGLE CONE AT 
A MACH NUMBER OF 3.95 AND A REYNOLDS NUMBER OF 1.65 X 10® PER FOOT (5.42 X 10® PER METER) - Continued 


8 trifsjoooofsi'tNO® 

^ aoccO'^^0'&‘&'^ 

> ••••••••• 


Orsi.-«cor«»r>>4‘ff‘r«'r^ 

OOOO'O'cocoh-r^^ 

O'O'O'COCOCOCOCOfiOCO 


'tC‘f^O'OOCOlA<MO'— 'fr> 

'^«Oh*r**h»®ooi7'0'Oo 





•o ^ ^ ^ ^ ^ nO >0 'O o >0 o o 'O *0 *0 ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ r»» 


o? 


oiAO'ro^iri't^--'00'm<N<Nj®ir\fs!0'®oc-4(>0(^>Oh-o>0'»»'^o<MP^irNfn'H<-c7*ino* 


^ mo®®®®®®®®®®®®®®®®®®®®®®®®®®®®®®®®®®®®®® 


Q O®'0«^r\jO®'0'^fVO®®^<MO®'0«.#‘CMO't>0®OfNjNf'0®0<\»'t'0®Org-<t'0®0 
>r®m®m®<Mr-rsj^*<MO^»o-^®oino'rioo®0'0--'Op-*sOfNjf^<Nf^fM®f*^®<^®'t 

N •••##•#••••*•••••••••••••••«••••••#•••#• 

- Olllllllllllllllfll- 


8 -- fsi ^ ® 

^ rg — < if\ ® 

\ ® O pg 

^ ® O' cr O' 

^ * • • • 


r- ® gj- h- O' ® 
iro®m-4f'“ 
— o o O O' 

O' O O* O' O' ® 


m (M ® tr> ® 
<Ni O' ® «-4 *H m 
O ® ® O O' o 
® ® ® ® ® ® 


c O' ^ m 

m m irv ® o ifi 

^ O' O' ® ® O' 

® ® ® ® ® ® 


o o f\i m tf' 

m rsi ® vTi tr\ O' 

o o* ^ o o ® 

® ® ® ® ® ® 


m < ® Lf> <— ' 

tn p- ® ^ of 

o o o o -H ^ 

® O* O' O' O' O' 


ITS 'f O O -g 

O' ® ® ® 

-4 PM pg (sj m m 

(j» O' O' O' O' O' 


o*'" 

o 

n 


M 

Q 


o' 

in 

n 



CM 

.. S 

<N o 

'z 


a 

m 

t- 

[> 

o 


s ^ 

CM ZD 
CO CM 
« 


a 

o 


. m 

CM Tf 
CM CM 


8 8 

Qi O' a 




0 ' 0 >fr'“®®'fp- 

®irvom®tA®o 

f*“^H'Oiri>fmpMPM 


0M?000^>-4® 
h-®®#^lf'. %o®o 

»^00'0'®0'0 o 

f** f*» wD <0 ® 'O ® P* 


0 '®miA^fh-CO' 

PMOmo'tAmo® 

000 ®P"- 00 ' 0 ' 


p-m®— 

if'mmPMm*-'f''-»-4 

oooo'. opsjPMm 

r-p-p-sop'-p-p'h- 


tn*HmmiAPM^p- 

r'-mif'<-*ou^'fp» 

m-.fipf'-p'-f'-mo' 


8 fM®p*oo‘®'C’P^ 
^ ®4fi®0'mpM«f-^ 

PMO''OPPPMO®f'“ 

y-t 

o* ••«•••«• 


0'<mO'®®^^sfOPM® 

oo-«omo^«fsfPM^f^ 

^lf\mPM--*fM(MPMPM— 


®®mo^oif\>f"4Nf 

ir'O'rgPMp'-OPMh-O'r- 

0'h>i-4F-i^fv;rM«riO>-4 


p^r'»<Mfom'^p“®®h“ 0 ' 

m®p-omo'0®'fO't‘ 

pn^tAf'^®OPMmoo'PM 
*f >f >f «f 'f «f ® ir> !/> ® 


5 'OmooO'®®^ 
tt >o^*oirNm<N»-gO 
m-HOO'O'OO'O' 

a • • * • ♦ • 


r'-p*p*0'f*f'fp“0mr^ 

'O'O\0'O*Atf'lA'f«fP''Psl 

0'O'0'®P'*P*N'®>f''^m 

®®®®®®®«®®® 


h-p*Kmomomom 

fsiPMNf^'fppNfm'tm 
mmm'ftn'fiA'fiAvf 
® ® ® ® ® ® ® ® ® ® 


r'“mof-sf»f4'*C’'t®'-i 

fMm'f'fiAlTtir'P'-O'OPM 

m'f'/'®p-h»f'*omo® 

®®«®®®®O'0'0'O' 



0 

® 

>0 

sf 

PM 

0 

® 

0 

>f 

PM 0 

® 

0 

>t 

PM 

0 

® 



PM 

0 >f 

>0 

© 

0 PM 

-f 

'C 

© 0 

PM 


'O ® 

0 

N 


® ® 

0 

Q 

>f 

® 

m 

® 

m 

® 

PM P* 

psi r*“ PM ^ 

w* 

>0 



0 lA 

0 

Ifk 

0 

0 

tn 

0 




•M 

sO PM f'- 

PM 

r- PM 

® 

m 

® 

PA ® 

M* 


0 

O' 

0 

® 

• 

® 

p- 

• 

P- 

• 

■C 


m «/> 

• • 

«f 

• 

>f 

» 

m 

m 

PM PM 

• • 

• 

» 

0 

0 

f 

• 

PM 

• 

PM 

m 

t 

m 

t 

>f 

• 

>f ITN 

• • 

tn 

• 

'0 

• 

>o r- 

• • 

r- 

• 

® 

• 

® 

O' O' 

• • 

0 


O I I I I I I I I I I I I I I I I I I ^ 


84 


TABLE 5.- VARIATION OF Pi/P„, q^/tLo, M^/M^ AND V^/V^ WITH z/D IN THE WAKE OF A 120°-INCLUDED-ANGLE CONE AT 
A MACH NUMBER OF 3.95 AND A REYNOLDS NUMBER OF 1.65 X 10® PER FOOT (5.42 x 10® PER METER) - Continued 
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TABLE 5.- VARIATION OF p^/p^, q^/q^, M^/M^ AND Vj/V^ WITH z/D IN THE WAKE OF A 120°-INCLUDED-ANGLE CONE AT 
A MACH NUMBER OF 3.95 AND A REYNOLDS NUMBER OF 1.65 x 10® PER FOOT (5.42 x 10® PER METER) - Continued 
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TABLES.- VARIATION OF Pi/P„, qi/q«„ M^/M„ AND Vj/V„ WITH z/D IN THE WAKE OF A 120 °-INCLUDED-ANGLE CONE AT 
A MACH NUMBER OF 3.95 AND A REYNOLDS NUMBER OF 1.65 x 10 ® PER FOOT ( 5.42 x 10 ® PER METER) - Continued 
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TABLE 5.- VARIATION OF P^/P^, q^/q^,, M^/M^ AND Vj/V„ WITH z/D IN THE WAKE OF A 120°-INCLUDED-ANGLE CONE AT 
A MACH NUMBER OF 3.95 AND A REYNOLDS NUMBER OF 1.65 x 10® PER FOOT (5.42 X 10® PER METER) - Continued 
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TABLE 5.- VARIATION OF Pj/P^, q^/q<„, M^/M^ AND Vj/V„ WITH z/D IN THE WAKE OF A 120°-INCLUDED-ANGLE CONE AT 
A MACH NUMBER OF 3.95 AND A REYNOLDS NUMBER OF 1.65 x 10® PER FOOT (5.42 x 10® PER METER) - Concluded. 
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ANGLE CONE AT A MACH NUMBER OF 1.60 AND A REYNOLDS NUMBER OF 1.65 x 10® PER FOOT (5.42 x 10® PER 


> 0«H— ^f<^U^^0C0O*^0 

\ ooooooooo 

0^ 


(/>^^r-oocooooo 

50fnmoD-^.^ooooo 

Cr<n^^(MO^OOOOO 

C0N0<«^•H-4OOOOOO 


o o o o o 


00000>0't»^«0<v 

ooooofNjh-omiA 

ooooO'Oor*-fn^ 

OOOOOOrgrgirvr- 


o o o o o 


•CO«N--'3'C'r<^C‘irs't 

0-^00000000 



oa csi g 

B S < 


CO CO o 
^ t-’ 5S 

® s 

CO OS i2 
o 00 3L 


*M VH 5 

W CQ » 

Q< o 

i-H r> ^ 

^ -4 

^ 

CSJ os 

CM CO II 

H II 8 
8 8 
a o' a 


8 co-<r-^oom*-‘rofvro-^coh-h-oooo 
5 * f\jco<MOO^-ao^--h«'st*<Mh-cO'i *0000 

^ -j^rgtn®o<oinfotniAo<oo‘»^oooo 
ooooo -M-j-H-^comm-^oooooo 

0^ mi4 —4 * ^ M 


0000000 ' 0 ' 0 ‘irtiAC‘--**^ 0 ‘n< 7 '® 9 '<NO''>t 
oooooooo ‘<vj^ff'(\jir‘-^fO' 00 ir'C 7 *f^fo<M 
OOOOOOtA <OfSJif\<Mf^Ol/»-^®'OrO<NJ«Ml^aO 
O O O O o OO-^fsJ^P-O-^-^-^OOOOOOO 


OOOOOO 


8 <co^-cDirNcoo' 

^ 0'O'O‘O'O‘OOaOOf*- 

o' ••••••••• 


0't'00‘>CfV|00000 

^or«-pgoirvfOOOooo 

p<^fwy>^0000000 

>f — ooooooooo 


o o o o o 


OOOOOmoO^iMOO 

ooooO'HOc^l^^o^ 

OOOOOO-^fsjrsj-^ 

OOOOOOOO— 


O O O O O 


p^cor«*0'0-^C'co-^OfO 

-^fnOtMir\ij' 0 '-<-^ocg 

OCOMCOCOCOCOO'O'OO' 


Q® r^^^(Mro<NjO«o<^ 
^ (^ooflcsr*>f— O’O'O 

a •••*••••• 


or^'Otf'rors»oo>- 4 .j-o 


-^®lAO®h»’0(^0'0' 
Ol^^-HfOu^^^rofvJOO 
^C0®®®®®0‘00 
u>ifNir\irsiAi/>'/>ir' -o-o 


0'0-^'0-^'4-r*-pg®®o 

oo^^roo•4■®C'0'•o^^J 

orMinoino-roinf*-.^-^ 

^oO'ON'f^r^®®®®® 


0®'0'4-«NO®*0'f 
Q ^a®«®®<vf«-rsj 
\ 000®®f*-f**0'0 

N ••#••••«• 


fVOOX'tfSJOOsO'^fS) 

h*cNi>o-“ 4 -o»-'OOtrkOtfs 

lT';r>'4'>4'®'0<NiCS>-^--0 


0(NJsJ“sO®0(NJs^»£'® 

OiT»OJ>0'0-">0-^0 

oo-^-HMfvjroro-^^t 


c I I I I I I I I I 


0fs;»}"'0®0fsi>t'^®o 

f>jh*r\jr*-cNj®fO®m®»^ 


I I I I I I I I I I 

I 


ft O•^«0<N^"C'^<^— 'O 

o Qo®o®o®o®sr 

^ «.^(r»>oh-®^*-®oo 

00000000(7' 

mmd aH — ^ ^ ^ <"4 


<r't — »r\(MOooco 
^>0®®(7'00000 
^fom'0®ooooo 
4’fM-^OOOOOOO 


O O O O O 


000'fM>OiA'OI/N®00 

OO^r^*p\Jt^>'C(^®vA^• 

00<N-^0®-^00‘^*f*» 

00-«-‘-^0-«--00-* 


O O 


^^/^^JC^s0O^/^>t0''^‘O 

--cr> 4 'N'fn®oir\o — (SI 
fO-^oo'O-r-r-'Omu^'t 
^o-*oooooooo 



^ ^c'a 
ca ca g 

E s 


lO 00 o 
CO 40 ^ 


CO 03 ^ 

a a o 
ca ^ 

O ^ 

ca* 00 2! 

ca os ^ 

CM CO H 

H H 8 
8 8^'' 
a o' a 


4r»<sj'0r'»0'0o-^r'- 
^ r'«-0'<7>--(0rgr0'0^ 

^ »i4 — ^ ^ 


^•^^-^-^oooooo 

-j>t-rvmrMOOOOO 

(MCT'-^tf'f'-COOOO 

4'«--jOOOOOOO 


o o o o o 


00-^>0’0«OOPO«tOU^ 

0000'®'00‘®^'0»^ 

oo--ooooooo-^ 


o o 


in-<ox»o®7‘'^-^0'0 

(^ilr^NOfOln(^J*^’ 0 -^u'^ 

«0®h*vOU^(SJ-^00'®'0 

mco*"* — p-H^^.-iooo 



n -H{si-^moo''0^*®-^'^'^»'-0‘Ooooooo>'--a'^»p-t^'fo-4rNiO''f’'C'0(r'4'00'a'mf\j 

^ oo®®r'“«^(om--o(MOooooooooooooooooo-^h“'Orn»}-inir'r*®®oo 
^ 0 ‘ 0 *«® 0 ®®®«^-^ 000000000000000 c 00000 'y 0 ®®®®®® 0 ‘ 0 ^ 


o o o o o o o 


0 fnr--^-^f>j*^o<Nt/> 

Q, »t-^^fMlAOin-0»*'- 

\ if^ 

^ r^r'*p»p^'0^*o«oi/> 

a 


®rg-#-jO®®0'0‘0-^ 

®00'®IO(0'#-4AUSP-® 

« 0 ' 0 u ^ 4 niAu >( n (/> tni / t(A 


®C'OfNJ'^tn®®-^4' 

USU ^' O ' O ' O ' O ’ O ' OP ^ P * 


iniAino'®®'^'OuS't<M 

h-(J* 0 «M'^f^Orsjsth- 0 ' 

iri 7 >’C> 0 ' 0 o^-r'**NP»r'“ 


^ 0®'0'^(MO®»0't 

Q 4'®fn®fO®fMP-<NJ 

00‘0‘®®f*“P*'0'0 

M ••••«••#• 


<MO®«0'f<S»0®0't(M 

r'-rg-o--^--OOtnoi/> 


OfM«J-'0®O(V-4'O® 

Oif'Ol/'O'O-^'C-^'O 


O I I I t I I I I t 


OfM-4‘O®OP0>5'®»O 

fMf**PsjP-(\J®( 0 ®f 0 ®'J- 

lTiW>^OP-P-®®0'0'0 


I J I I I f I I I I -• 
I 


91 


0523 


TABLE 6.- VARIATION OF p^/p^, q^/q«„ Mj/M^ AND Vj/V„ WITH z/D AT THE CENTER OF THE WAKE OF A 120°-INCLUDED- 
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TABLE 6 .- VARIATION OF P^/P^, M^/M^ AND Vj/V^ WITH z/D AT THE CENTER OF THE WAKE OF A 120 °-INCLUDED- 

ANGLE CONE AT A MACH NUMBER OF 1.60 AND A REYNOLDS NUMBER OF 1.65 x 10 ® PER FOOT ( 5.42 x 10 ® PER 
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TABLE 6.- VARIATION OF Pj/P^, q^/q^,, Mj/M„ AND Vj/V„ WITH z/D AT THE CENTER OF THE WAKE OF A 120°-INCLUDED- 
ANGLE CONE AT A MACH NUMBER OF 1.60 AND A REYNOLDS NUMBER OF 1.65 x 10® PER FOOT (5.42 X 10® PER 
METER) - Continued 
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TABLE 6.- VARIATION OF Pj/p^, q^/q«„ M^/M^ AND Vj/V„ WITH z/D AT THE CENTER OF THE WAKE OF A 120°-INCLUDED- 
ANGLE CONE AT A MACH NUMBER OF 1.60 AND A REYNOLDS NUMBER OF 1.65 x 10® PER FOOT (5.42 x 10® PER 
METER) - Continued 
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TABLE 6.- VARIATION OF p^/p^, M^/M„ AND V^/V^ WITH z/D AT THE CENTER OF THE WAKE OF A 120°-INCLUDED- 

ANGLE CONE AT A MACH NUMBER OF 1.60 AND A REYNOLDS NUMBER OF 1.65 X 10® PER FOOT (5.42 X 10® PER 
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TABLE 7.- VARIATION OF q^/q^,, M^/M„ AND Vj/V„ WITH z/D AT THE CENTER OF WAKE OF A 120°-INCLUDED- 

ANGLE CONE AT A MACH NUMBER OF 2.30 AND A REYNOLDS NUMBER OF 1.65 x 10® PER FOOT (5.42 x 10® PER 
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TABLE 7., VARIATION OF p^/p^, q^/q.^, M^/M„ AND Vj/V^ WITH z/D AT THE CENTER OF WAKE OF A 120°-INCLUDED- 
ANGLE CONE AT A MACH NUMBER OF 2.30 AND A REYNOLDS NUMBER OF 1.65 X 10® PER FOOT (5.42 x 10® PER 
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TABLE 7.- VAMATION OF p^/p.^, qi/q<„, AND V^/V^ WITH z/D AT THE CENTER OF WAKE OF A 120°-INCLUDED- 

ANGLE CONE AT A MACH NUMBER OF 2.30 AND A REYNOLDS NUMBER OF 1.65 x 10® PER FOOT (5.42 X 10® PER 


^ 0^0'-HC0iArg^a0c0>fo-^'0>0fo>^<Mcc>0f**c0'fC0^</\Nttna'O(MfO'0r^a'<Mcc-^f0iAff' 

O'&'O'^&'^O'O'Q'O^^^O'O'CCtOCOCOCC^cOO^O'O'iJ'O'O^Q^O'O'^^T'^Q'O'^Q'O'^ 

> 


o*" 

ir> 

ti 


o 


n 



CM 

•Nw " 


'Z 

00 


t- 

co 

a> 

O 

ir> 

rt* 

CO* 


O 

CO 


CO 

CO 

t- 



tH 

«+-4 



93 


<*-4 

ft 

93 

93 

o 

ft 

ft 

lO 


W C* CO 

o ^ 

^ S2 
o t- 
CO n 
B « 8 

8 8 
Ci« o' ft 


8 ocoir\^if>o<^ 

^ OOOOO'CT'CO 
O' O' ^ CO CO CO 

s 


0 ^- 0 - 0 <MO'--m 

oocof*“r^«0'.^<o^ 

QOCOCOCOCOCOCOCO 


«^f 0 f'^<O 0 ' 0 ' 0 ' 0 ' 

CO'O'J'-J’U^cONflf' 

h-f'-h-r-h-f'^coco 


Of^cor'“Or-ir>(t%-^ 

«M<NjOPsi0'Oro>0'--* 

lA>0>O-Os0f'-r'-f'“Q0 

COCOOOQOCOaCCOCDCO 


^OO'-Of'-CCOO' 

fM<iO-<<M'OOtAO 

COCOO'OO-^—ttM 

COOOCOO' 0 ' 0 ' 0 ' 0 ' 


8 0'CM'O001f\'4‘^Oi/' 
•00'C0>y^'#'fSJfMO<M 
\ ^•U^^tf'^‘N--O^C 0 

1-H cocooooocococor«>r- 

o' • 


r«»tr'fOO^“<^coi/'fO'4' 


4'0®iAir»Nra'tnrno' 


roOfnt/'fM(M®fO®^o 


rH®ir'r\jx>^^®cs» 

ft r^ir>fn(M<Nj<N<''J^o 
^ooooooooo 


®'^<^rg’>f'O0'rsjf^<M 

0'f^0<0^0''*’0'0<^ 

0 '^ 0 '®f'«mtfNif\’O® 

O'O'^O'O'O'^^O'O* 


rrifO®®f'-»h“iMh-fM 

®»f'-®0'®0'00'0 

O'O'O'O'O'O'O'OO'O 


0'cM'0r'»®*^'H{\ifMOh- 
•00'^®lTtry>.-iXiJ>0'^ 
OO*^.— fMrgPNJCMfO M-.sJ- 

ooooooooooo 



_ 0«®-^<NOa®'^<VO®'0'^?MO®'OsJ“^MOst'0®OtM't®®0<M-»J-®®OrNi.4*®®0 

Q->t®f<^®<<»®<Mr«^fsjr«csi,o-^'0«-^'00«>oiAOoir»0'0^>o^'0<Mr'“<>jr'-fsi®fA®rr)®4' 

«•••«•«••••#•••••«••»••»•••••••••#••••#• 


o I I I I 


® 

lA 

o 

eg 


o 

_d 

® 

A. 



O 

>0 

<M 



p- p- 

A 

m 

o- 

O P- 

4 - 

® 

o 

O A 

eg 

O' 

-d 

O' 

O' 


PP» 


® 

o 

A 

P~ 

•o 

P- 

<3 

® 

o 

pn 

A 

eg 

O 

•0 

eg 

® 

o 


g? <n c 


O' 

® 

PA 

A 

A 

O 


o 

® 

pg 


p-- 

>d 

A 

vO 

O' 

A 

-d 

p- 

o 

A 

O' 

o 

o» 

O 

® 

vO 

A 


'^• 


<A 

fA 

eg 

eg 

_4 

o 

>0 

PA 

O' 

O' 


A 

O 

O 

*id 




eg 

eg 

pg 

A 

PA 

A 

A 

g 5 

O' 

® 

Nt 

A 

eg 

o 

O' 

O 

O 

o 

o 

o 

o 

O 

O' 

O 

o 

o 

o 

CO 

® 

® 

P- 

N- 

® 

® 

O' 

O'- 

O' 

O' 

O' 

O' 

O' 

O' 

O' 

O' 

O' 

O' 

O' 

o 

O' 

O' 

o 

O 

o 





« 

e 

o' 

n 

Q 

>» 


00 


93 

ft 


S I? 


o 

co’ 

n 

Q 


o 

tH 

II 

8 

ft 


II 


CO 

" 8 

8 ^ 
o' ft 


o O' <o <N ro 

^ <0 I'O 

^ -4 O' — < r*- CM 

\ O O' O O' O' 

^ • t • • • 

s - - 


^ ® ® ® m O' ® 
w m ^ f*- o fo >0 
-d O' O' ® ® 

O' ® ® ® ® ® CO 


fM O O O' f'* PSJ 
O' I/' >0 o o c 

lA Pft •-• O <M f*- ® 

® ® ® r- r* ® >0 


>t ® O' ® ® -- ® 

^ (NJ lA — < f"* ® >0 

O lA rg ro fO ^ nJ- 

r* ® ® ® ® co 


O' -- .CO >}• f'- o 'O 
O' K O >0 -H o 
»t lA «0 o f'*' ® o 
® ® ® ® ® ® ® 


AJ ^ O' 'O ■O CM 

O ^ «d lA >t' 

® rA ® f*» O' f'“ O 

® O' O' O' o o o 



g rn r- O* O' >«■ 
q4 O' o r* I/' lA 
\ 0-^000 
^ r* p- r* ® ® 
o' 


(A lA lA lA O rg 

O ® p- eg 

O ® ® P- O ® 

® r*- p*» p- A- 


<M P“ O' eg ^ (A 

«4“ -- >0 'O ® ® 't 

m o lA p'- o lA r'• 

P'- p*- ® lA lA ^ 


O 'j' O P'- 'J’ O 
-4 >0 ® lA pg lA o 
^ ® O eg -g* lA 
lA A P» N* P“ P^ P'“ 


lA o eg lA o o 

eg o pg O H pg O' 
lA «0 ® >0 P- « ® 
p'* P'» p» A" P'" p» 


<Nj -g- p- 'J- pn 

-H ® "T p- ® 

O eg ® eg 

® ® ® O P*- P“ P'- 


8 


ft 


ft 


pfc-d^O®P'*®®'OP'-WiAeg®<A'00»A-^0'OfA®egO*'fP-'00-pOOP*’^p“'H®*AegO 
O®>0A>^pnegejegO'0'-^'O'0P»egp»-pu>O't0'C0®>0'0^'^0'iA®— <‘ACP“AegO^-^ 
®-^^^t'^'0®®®®0000®®P“OegegfA(A«^iAfA'^'«j-rAegeg-^r-<-^egfAAegoegA 
OP«-P-®000'0000000000000000000000000000®P“1A^O 



o®'0'tf’pgo®'0-4’ejo®g> 

Q >'r®pn®e>®egp»egp-<V'0-^ 

\ 000®®P*P'“'0'OlAlA-^^r 


'4-ego®'0>fegO>t®®. Oeg«t 
>0-P>00'AOAOCtAO®-^'0 
f<»e'»egeg«-t^OO-^'^egege'ife) 


O I I I I I I 


■0®0eg^,0®0eg'^'0®0 

--^pgp-egp-eg®(A®fA®^ 

>t'rJAA'©N0P«'P*®®C'OO 


I I I I I I I I I I I I 

I 


99 


TABLE 7.- VARIATION OF P^/P^, qi/q«, M^/M^ AND V^/V„ WITH z/D AT THE CENTER OF WAKE OF A 120°-INCLUDED 
ANGLE CONE AT A MACH NUMBER OF 2.30 AND A REYNOLDS NUMBER OF 1.65 X 10® PER FOOT (5.42 x 10® PER 
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TABLE 7.- VARIATION OF p^/P^, qi/q«„ M^/M^ AND Vj/V<„ WITH z/D AT THE CENTER OF WAKE OF A 120°-INCLUDED- 
ANGLE CONE AT A MACH NUMBER OF 2.30 AND A REYNOLDS NUMBER OF 1.65 X 10® PER FOOT (5.42 x 10® PER 
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TABLE 7.- VARIATION OF Pli/q^, M^/M^ AND V^/V„ WITH z/D AT THE CENTER OF WAKE OF A 120O-INCLUDED- 

ANGLE CONE AT A MACH NUMBER OF 2.30 AND A REYNOLDS NUMBER OF 1.65 X. 10® PER FOOT (5.42 x 10® PER 
METER) - Concluded. 

(k) x/D = 8.39; y/D = 0; a =. 5°; 
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TABLES.- VARIATION OF Pi/P<„, qi/q«„ M^/M^ AND Vj/V^ WITH z/D AT THE CENTER OF WAKE OF A 120°-INCLUDED- 
ANGLE CONE AT A MACH NUMBER OF 2.96 AND A REYNOLDS NUMBER OF 1.65 x 10® PER FOOT (5.42 x 10® PER 
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TABLE 8.- VARIATION OF p^/p„, qi/q«„ M^/M^ AND Vj/V^ WITH z/D AT THE CENTER OF WAKE OF A 120°-INCLUDED- 
ANGLE CONE AT A MACH NUMBER OF 2.96 AND A REYNOLDS NUMBER OF 1.65 X 10® PER FOOT (5.42 X 10® PER 
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TABLE 8.- VARIATION OF p^/p^, q^/qUo, Mj/M^ AND Vj/V^ WITH z/D AT THE CENTER OF WAKE OF A 120°-INCLUDED- 
ANGLE CONE AT A MACH NUMBER OF 2.96 AND A REYNOLDS NUMBER OF 1.65 x 10® PER FOOT (5.42 X 10® PER 
METER) — Continued 
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TABLE 8.- VARIATION OF p^/p^, Qx/tloo. AND V^/V^ WITH z/D AT THE CENTER OF WAKE OF A 120°-INCLUDED- 

ANGLE CONE AT A MACH NUMBER OF 2.96 AND A REYNOLDS NUMBER OF 1.65 x 10® PER FOOT (5.42 X 10® PER 
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TABLE 8.- VARIATION OF P^/P„, M^/M^ AND V^/V^ WITH z/D AT THE CENTER OF WAKE OF A 120°-INCLUDED- 

ANGLE CONE AT A MACH NUMBER OF 2.96 AND A REYNOLDS NUMBER OF 1.65 x 10® PER FOOT (5.42 x 10® PER 



> 


0=D'Or^O'CP^OO''>0 


OrTimr-ooifvcop^i^m 

0'a‘coGC‘aox-co«coco 


ir'-HCO>j'r^h-^'tinco 

r'-corsih-ocP'Ji^r^-^ 

Or*C0C0(7'^(7'CT*C'O 

cocococococoooco coo^ 


(M>orni/'>ootr'^oir> 


ft 

e 

o' 

M 

P 


s 


p 


5 lf» 

^ ^ m OO PM 

O' I— ' PM PsJ 

r- CO CO 00 


rnrPk'-*OPsiP'* 

p- O m a* 

^ O O' O' O' 
CO 00 30 ?'• p*- 


0 0 — r^--~* 

lA o tf» o vn 

CO 00 ?s- p- ^ -O 

p» P“ r* r*" p*- 


m cc CO O'.iA 

CO cn IA -.J- -H 

lA 'J* (A fvj f\j 'T 

r»- p^ p*» p» 


•O "t ^ ^ 

O' r- pPi fA >o 
^IA< 0 ^< 0 P- 
p»» p^ p“- h“ 


Ps!C0fAO'f'-f'“ 
tA PM lA. PsI 00 

P- CO 00 CO O' O' 

p- P- p. N. h- 


-- tA *r PM p- O 

opMr»> 0 '.t« 4 ' 

-- PM pO lA >0 
CO CO CO CO CO CO 


fi ^ CD PM O O' 

CT f~i lA O >0 PA 

\ P- lA PM 

^ P» P~ P“ P* P» 

o* • « • • * 


.O »A PM PM O lA PM 
— O O' PA ,0 X O 
o X f"- P» vO lA lA 
p~ O <o >0 <0 -O >o 


C X >0 P“ X -4 lA 
PM X lA P^.rA iA O 
Nf fA Psj O X P“ 
>0 O -O X O ’A tA 


Psi -- X -4 A O' ^ 

CO X P- O PM X X 
A 'A P- O' O O O 
A A A A sO X M5 


O A O >0 "O 

A O' A p*- P- P'» 

-- -- PM ?A 'A P* 

<0 O -O X -O -O *0 


sO P^ O O' O fA 
P- fA A M* X 
X O PM P* O »"* 
X P*" P“ P^ P“ P'“ X 


ft XmO'PAXX'OO'TOX'O^ 
0 >0PMP'“,-AffiXX-i'O'>tX®X 
^ OM'P-P'-'OXO'OAXXX’O 
^ pm-mOOOOOOOOOOO 

Q, •••*••••••••* 

■*^ 


OX'^PMXNfs^sfPJPMPMO'O'OO 

XcOO'O'tO'OO'OOOAAA-^ 

’OOAAAAAAAAA>t'^'f'^ 

OOOOOOOOOOOOOOO 



OOPM-i-'OO'fA'OfAff'-^fA 

-M-MOOXP-fAXfAP-P'-X 

>J-'^’AA'OP*'P»*'OP-P“XO' 

oooooooooooo 



Q 

N 


OXX-^-PMOXO 

>j‘XrAXfAXfMP'“ 

O0'OXffiP“*P'~X 


'J'PMOXX'J’CMO 

pmP'>pm<o«H'0>^-0 

XAA-J-^mfnpg 


XO-M'PMOsJ'sOX 

OAOAOOAO 

f>J^-^OOW.-4PJ 


O I I I 


OPMnJ-X X0PJ>}' 
dO^'O*'^ OPmP'*PM 
fVfPArA*^ NfAA'O 


I I t I I I I I 


XXOPMst-XXO 

P-PMXfAXPAcO-^J* 

’OP'-P'-XXO'OO 


I t I I I I I 




108 


TABLE 9.- VARIATION OF Pj/P^, q^/q^,, M^/M^ AND V^/V^ WITH z/D AT THE CENTER OF WAKE OF A 120° -INCLUDED - 
ANGLE CONE AT A MACH NUMBER OF 3.95 AND A REYNOLDS NUMBER OF 1.65 X 10® PER FOOT (5.42 x 10® PER 
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TABLE 9.- VARIATION OF P^/P^, Qi/q^,, M^/M„ AND Vj/V„ WITH z/D AT THE CENTER OF WAKE OF A 120°-INCLUDED- 
ANGLE CONE AT A MACH NUMBER OF 3.95 AND A REYNOLDS NUMBER OF 1.65 X 10® PER FOOT (5.42 x 10® PER 
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TABLE 9.- VARIATION OF Pj/P«„ qi/q„o> AND Vj/V„ WITH z/D AT THE CENTER OF WAKE OF A 120°-INCLUDED- 

ANGLE CONE AT A MACH NUMBER OF 3.95 AND A REYNOLDS NUMBER OF 1.65 X 10® PER FOOT (5.42 X 10® PER 
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TABLE 9 .- VARIATION OF p^/p^, q^/q^, Mj/M„ AND V^/V„ WITH z/D AT THE CENTER OF WAKE OF A 120 °-INCLUDED- 
ANGLE CONE AT A MACH NUMBER OF 3.95 AND A REYNOLDS NUMBER OF 1.65 X 10 ® PER FOOT ( 5.42 X 10 ® PER 
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TABLE 9.- VARIATION OF p^/p^, q^/q^,, M^/M„ AND V^/V^ WITH z/D AT THE CENTER OF WAKE OF A 120°-INCLUDED- 
ANGLE CONE AT A MACH NUMBER OF 3.95 AND A REYNOLDS NUMBER OF 1.65 X 10® PER FOOT (5.42 x 10® PER 
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TABLE 9.- VARIATION OF P^/P^,, qi/q«„ AND Vj/V„ WITH z/D AT THE CENTER OF WAKE OF A 120°-INCLUDED- 

ANGLE CONE AT A MACH NUMBER OF 3.95 AND A REYNOLDS NUMBER OF 1.65 X 10® PER FOOT (5.42 x 10® PER 
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TABLE 10.- VARIATION OF P^/P^,, qi/q«> M^/M^ AND Vj/V^ WITH z/D AT THE CENTER OF WAKE OF THE SPED-H 

VEHICLE AT A MACH NUMBER OF 1.60 AND A REYNOLDS NUMBER OF 1.65 x 10® PER FOOT (5.42 X 10® PER METER) 
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TABLE 10.- VARIATION OF P^/P^,, AND Vj/V„ WITH z/D AT THE CENTER OF WAKE OF THE SPED-Il 

VEHICLE AT A MACH NUMBER OF 1.60 AND A REYNOLDS NUMBER OF 1.65 X 10® PER FOOT (5.42 X 10® PER METER) 
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TABLE 10.- VARIATION OF p^/p^, q^/q.^ AND V^/V„ WITH z/D AT THE CENTER OF WAKE OF THE SPED-H 

VEHICLE AT A MACH NUMBER OF 1.60 AND A REYNOLDS NUMBER OF 1.65 x 10® PER FOOT (5.42 X 10® PER METER) 
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TABLE 10.- VARIATION OF Pj/P^, qi/q«, M^/M^ AND V^/V^ WITH z/D AT THE CENTER OF WAKE OF THE SPED-H 

VEHICLE AT A MACH NUMBER OF 1.60 AND A REYNOLDS NUMBER OF 1.65 X 10® PER FOOT {5.42 X 10® PER METER) 
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TABLE 10 .- VARIATION OF P]^/P<„, qj/cUo AND Vj/V^ WITH z/D AT THE CENTER OF WAKE OF THE SPED-H 

VEHICLE AT A MACH NUMBER OF 1.60 AND A REYNOLDS NUMBER OF 1.65 x 10 ® PER FOOT ( 5.42 X 10 ® PER METER) 
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TABLE 10.- VARIATION OF p^/p^, q^/q^ AND Vj/V^ WITH z/D AT THE CENTER OF WAKE OF THE SPED-H 

VEHICLE AT A MACH NUMBER OF 1.60 AND A REYNOLDS NUMBER OF 1.65 X 10® PER FOOT (5.42 X 10® PER METER) 


8 




IT 

r- 




o 



CO CO 'J- 

O' 


X 

o 


> 

o 

00 


IT» 

nO 


CD 

'O 

't 


00 


CO 

O' 




vO 

>0 



m 


fO 

fn 





rg 

w 



o 

o 

o 

o 


>0 


c^ 

cr 

0* 

O' 

O' 

0^ 

O' 

O' 

O' 

O' 

O' 

O' 

O' 

O' 

o 

X 


X 

X 

> 

• 

• 

• 

• 

* 

• 

• 

• 

■ • 

• 

• 

* 

• 

• 

• 

• 

• 

• 

• 


o 


O' 


X 

X 

O' 

X 

X 

r- 

X 

X 


o 

m 

O' 

X 

o 

O' 

^ X o 

fv 

IT 

O'- 

rg 

X 

X 

O' 

o 


't 

X 

X 


o 

o 

o 

»}■ 


O' 



X 

<o 


>}■ 

>c 

IT* 


o 

X 

X 

o 

o 

O' 

o 


o 



{M 


(NJ 

M 

fM 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

o 

o 

o 

O' 

O' 

O' 

o 

o 

O' 

O' 





8 

s 

O' 

X 

X 

0 'C 


O' 

CO 

rg O' eg 

X 

md 


0 

eg 

4 - 


X 

X 

X 

X 

X 

X 

X eg 

X 

X 

X 

f- 


X 

p^ 

X 


X 

X 

X 

p- 


oq CM 


rO 

0 

O' 

f'- 

X r"' 


X 

0 CO 

eg 


*■4 


X 

eg 

X 

X 

1-4 

O' 

X 0 

X 

X 

0 

X 

eg 

X X 

X 

eg 

—4 

X 

X 

P- 

X 

p»- 

O' 

X 


g 





0 

0 

0 


rg 0 

O' 

O' X 

X 

X 


0 

X 

X 

eg 

•-4 

—4 

X 

O' 

-4 

0 

0 

eg X 


X 

X X 

X 

P-- 


p- 

p^ 

X 

X 

X 

X 

0 






O' 

O' 

O' 

O' 

O' 

O' 

O' 

O' 

X 

X X 

X 

X X 

X 

X 

X 

X 

X 

X 

h- 

p- 

X 

X 

X 

X X 

X 

X 

X X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

o 

o 

w 


lO 

s 

• 

• 

• 

* 

• 

• 

9 

• 

• 

• t 

• 

t 

« 

t 

• 

• 

t 

t 

• 

• 

• 

t 

• 

• 

• f 

* 

• 

• • 

t 

• 

f 

• 

• 

• 

• 

t 

• 

• 


CO 

CM 











































o 










































CO 

cm’ 

CO 









































CM 


LT 5 








































o 


05 

0? 

X 

X 

O' 


m 

X 

0-4 

O' 

■ 4 ' X 

^ X 0 X 

O' 

X 

0 

X 

0 

0 

X 

r* 



X X 

4 ' 

0 0 X 


O' 

X 

X 

X 

O' 

0 

X 

X 

II 



X 

fO 

<M 

X X 

X 


eg 

^ ■ 4 - 

•0 

*■4 


O' 


O' 


O' 

m 

O' 

eg 

X 

X 


^ 0 

O' 

X 

X 'j' 

X 

X 

X 

ij* 

X 

X 

p- 

10 

g* 

p- 

•l 

■s^ 

< 4 H 


>0 

X 


X X 

X 

X 

m 

eg rj 0 

O' 

O' e- X 

■& 

X 

•H 

X 

h- 

X 

X 

X 

O' 

>■4 

X X 

X 

X 

O' 0 


eg 

eg 

X 

X 



X 

X 

X 

Q 

M-l 

X 

«+H 

X 

X 

a 

O’ 

O' 

• 

O' 

• 

O' 

O' O' 

« * 

0 

O' 

• 

O' 

• 

O' O' O' 

• • • 

X 

• 

X 

• 

X 

• 

X 

• 

X 

f 

X 

X 

• 

r- 

• 

p- 

t 

r- 

r- r- 

• • 

f 

X 

t 

X X 

t • 

X 

• 

X 

X O' 

• • 

O' 

t 

O' 

• 

O' 

• 

O' 

• 

O' 

• 

O' 

• 

O' 

• 

0 

• 

O' 

• 

O' 

• 

>» 

04 

04 

o 








































. 

CO 

o 

CO 








































CO 

05 

t- 

t-* 

CO* 










































05 

05 








































tl 

CM 

CO 

tl 

8 

O' 

0 

rsi 

0 

r* 


X n 

0 0 O' 

eg ^ 



hO 

X 

0 

O' 

0 * 

eg 

eg X 

•g* 

'i' 

X X 

X 

X 

(N 0 eg 


X 

p- 

0 

eg 

X 

p* 


-4 


n 

O' 

fvi 



h- 

'O 

nJ- 

X 

rsi 

f -4 O' 

0 

0 

O' 


•0 

X 

X 

X 

X 

X 

X 

eg 

0 

X 

X eg 

eg 

eg 

eg eg 

«4 

0 

eg 

»*• X 

X 

X 

—4 

p“ 

X 

Q 


8 


X 


>0 

«0 X 

CO 

0-1 

fn 

>0 

sO X 

X 


M- 

X 

X 

X 

X 

X 

r- 

md 

0 O' 

eg 

M- 

X eg 

eg 

eg 

X ij' X 

eg 

eg 

eg 

^4 

0 

0 

pi 4 

0 0 


8 

8 




"H 






0-4 



pm* 

*■4 


ppd 

«>4 

•H 



-4 

eg 

eg 

f »4 

eg 

eg 

eg eg 

eg 

eg 

eg eg 

eg 

eg 

eg 

eg 

eg 

eg 

eg 

eg 

eg 

eg 

K 

a 


04 

04 

- 

« 

t 

• 

• 

• 

^4 

• 

• 

• 

• • 

9 

t 

• 


• 

• 

t 

• 

• 

—4 

md 

• 

pp 4 

• 

-4 

• 

t 

*«4 

• • 

-4 P 4 

t 

• 

—4 

• • 

• 

• 

—4 

t 

• 

^4 

t 

• 

• 

t 

• 

• 





' 












































0 

X 

X 

s#- 


0 

X 

0 


eg 0 

X >0 

M- 


0 

X 

X 


f\l 

0 

eg 

X 

X 

0 eg 


X X 0 

eg 

1^ 

X 

X 0 

eg 

^ X 

X 0 





Q 


X 

fO 

X 


X 

rg r» 

rg 

h- fSJ 

sO ^ 

<0 

-4 

>0 

0 

X 

0 

X 

0 

X 

0 

X 

0 

X 

X 

ppd 

X eg p- 

eg p^ 

eg X 

X 

X X 

X 







0 

t 

O' 

• 

O' 

X 

• 

X 



>0 

X X 

* • • 


m m 

* • • 

• 

rg 



0 

• 

0 

0 

• 


• 

eg 

t 

eg X 

* • 

X 

• 

M- 

t 

sT X X 

• t • 

X 

• 

X e^ 

• t 

P- 

• 

X 

• 

X O' 

• • 

O' 

• 

0 

• 


o I I I I I I I I t I I I t I I t t I t 


T3 

< 3 ) 

•o 

2 

o 

c 

o 

U 


I 


120 









4.80 diam 
(12.19) 
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Side view 



Tunnel wall 



t 

y Top view 


Figure 2.- Sketch of model and model support system. Dimensions are in inches (cm). 
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Note: Rake g coincident with cone X-axii 


Front view 


Side view 


Static-pressure 



Figure 3.- Sketch of pressure rake used in wake survey. Dimensions are in inches (cm). 






z/D 



Ratio 


(a) x/D = 1.0; y/D = 0; a = 0°. 

Figure 5.- Variation of P|/P„o, P|/<U’ ^|/^- z/D in wake of a 120°-include()-angle cone at a Mach number of 1.60 and a 

Reynolds number of 1.65 x 10^ per foot (5.42 x 10^ per meter). 
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1.2e 


z/D 


MODEL 120° Con. 



(b) x/d = 1.5; y/D = 0; a = 0®. 
Figure 5.- Continued. 
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(c) x/0 = 2.0; y/D = 0; a = 0°. 
Figure 5.- Continued. 




1.2 


IlMODEL 120“ Cone 


X / □ 2.5 ; V / D 3.0 ; g 0°i 


z/D 



- 1.0 


- 1.2 


(d) x/D = 2.5; y/D = 3.0; 0 = 0°. 
Figure 5.- Continued. 
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2/D 0 



(e) x/D = 2.5; y/D = 2.0; a = 0<>. 
Figure 5.- Continued, 
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134 


(i) x/D = 2.5; y/D = 0,63; a = 0°. 
Figure 5.- Continued. 




1.2a 


z/D 





(j) x/D = 2.5; y/0 = 0.42; a = O®. 
Figure 5.- Continued. 
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(k) x/D = 2.5; y/D = 0.21; a = 0°. 
Figure 5.- Continued. 






(I) x/D = 2.5; y/D = 0; a = (f. 
Figure 5.- Continued. 









z/D 



(ml x/D = 2.5; y/D = -0.42; a = 0°. 
Figure 5.- Continued. 
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Ratio 


(n) x/D = 3.0; y/D = 0; a = 0°. 
Figure 5.- Continued. 
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Ratio 


( 0 ) x/d = 4.0; y/D = 0; a = 0®. 
Figure 5.- Continued. 
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(q) x/D = 5.0; y/D = 2.0; a = 0®. 
Figure 5.- Continued, 
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(s) x/D = 5.0; y/D = 1.0; a = 0°. 
Figure 5.- Continued. 
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(w) x/D = 5.0; y/D = 0.21; a = 0°. 
Figure 5.- Continued. 


z/D 



(x) x/D = 5.0; y/D = 0; a = 0°. 
Figure 5.- Continued. 
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(y) x/D = 5.0; y/D = -0.42; a = 0®. 
Figure 5.- Continued. 



































z/D 



154 


(cc) x/D = 8.39; y/D = 3.0; a = QO. 
Figure 5.- Continued. 
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(dd) x/D = 8.39; y/D = 2.0; a = 0®. 
Figure 5.- Continued. 
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(ee) x/D = 8.39; y/D = 1.5; a = 0®. 
Figure 5.- Continued. 
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(gg) x/d = 8.39; y/D = 0.83; a = QO. 
Figure 5.- Continued. 





z/D 



1.8 


(hh) x/D = 8.39; y/D = 0.63; a = 0°, 
Figure 5.- Continued. 
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(ii) x/0 = 8.39; y/O = 0.42; a = 0°. 
Figure 5.- Continued. 
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(jj) x/D = 8.39; y/D = 0.21; a = 0°. 
Figure 5.- Continued. 
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Ratio 

(ID x/0 = 8.39; y/D = -0.42; a = 0». 

Figure 5.- Concluded. 



163 










(a) x/d = 1.0; y/D = 0; a = 0<>. 

Figure 6.- Variation of P|^P„, P|/<U’ ^l/^> ® 120°-included-angle cone at a Mach number 

of 2.30 and a Reynolds number of 1.65 x lo^ per foot (5.42 x 10® per meter). 
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(c> x/D = 2.0; y/D = 0; a = 0°. 
Figure 6.- Continued. 
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(h) x/D = 2.5; y/D = 0.83; a = C)0. 
Figure 6.- Continued. 
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(1) x/D = 2.5; y/D = 0; 0 = 0“. 
Figure 6.- Continued. 
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(n) x/D = 3.0; y/D = 0; a = 0°. 
Figure 6.- Continued. 
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(s) x/D = 5.0; y/0 = 1.0; a = 0®. 
Figure 6.- Continued. 
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(x) x/D = 5.0; y/D = 0; a = 0°. 
Figure 6.- Continued. 
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(y) x/D = 5.0; y/D = -0.42; a = 0“. 


Figure 6.- Continued. 
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(ff) x/O = 8.39; y/D = 1.0; 0 = 0°. 
Figure 6.- Continued. 
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(hh) x/0 = 8.39; y/D = 0.63; a = 0®. 
Figure 6.- Continued. 
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(a) x/D = 1.0; y/D = 0; a = O®. 

Figure 7.- Variation of P|/Poo, P|/Qoo’ ® 120°-included-angle cone at a Mach number 

of 2.30 and a Reynolds number of 1.0 x lo^ per foot (3.28 x iq 6 per meter). 
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(b) x/D = 1.5; y/D = 0; a = 0°. 
Figure 7.- Continued. 
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(c) x/D = 2.0; y/D = 0; a = 0°. 
Figure 7.- Continued. 
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(e) x/d = 3.0; y/D = 0; a = 0°. 
Figure 7.- Continued. 
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(j) x/D = 8.0; y/o = 0; a = 0“. 
Figure 7.- Continued. 
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(a) x/D = 1.0; y/D = 0; a = 0°. 

Figure 8.- Variation of M|/Moo, and Vj/Voo with z/D in the wake of a 120°-included-angle cone at a Mach number 

of 2.96 and a Reynolds number of 1.65 x 10® per foot (5.42 x lo® per meter). 
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(c) x/0 = 2.0; y/0 = 0; a = 0°. 
Figure 8.- Continued. 
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(e) x/D = 2.5; y/0 = 2.0; a = 0“. 


Figure 8.- Continued. 
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(f) x/D = 2.5; y/D = 1.5; a = 0°. 
Figure 8.- Continued. 
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(g) x/D = 2.5; y/D = 1.0; a = 0°. 
Figure 8.- Continued. 
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(i) x/D = 2.5; y/D = 0.63; a = 0». 
Figure 8.- Continued. 
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(j) x/D = 2.5; y/D = 0.42; a = 0<>. 
Figure 8.- Continued. 
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Ratio 


(k) x/D = 2.5; y/0 = 0.21; a = 0“. 
Figure 8.- Continued. 
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(1) x/D = 2.5; y/D = 0; a = 0°. 
Figure 8.- Continued. 
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(m) x/D = 2.5; y/0 = -0.42; 0 = 0°. 

Figure 8.- Continued. 

225 






Ratio 


226 


(n) x/D = 3.0; y/D = 0; a = 0°. 
Figure 8.- Continued. 





Ratio 

(o) x/D = 4.0; y/D = 0; 0 = OP. 

Figure 8.- Continued. 
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(p) x/d = 5.0; y/0'= 3.0; a = QO. 
Figure 8.- Continued. 
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(q) x/o = 5.0; y/D = 2.0; a = 0®. 
Figure 8.- Continued. 
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(r) x/D = 5.0; y/D = 1.5; a = 0°. 
Figure 8.- Continued. 



Ratio 


(s) x/D = 5.0; y/D =1.0; a = 0“. 
Figure 8.- Continued. 
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Ratio 


(t) x/d = 5.0; y/o = 0.83; a = 0°. 
Figure 8.- Continued. 


232 






(u) x/D = 5.0; y/D = 0.63; a = 0°. 
Figure 8.- Continued. 










Ratio 


(w) x/d = 5.0; y/0 = 0.21; a = 0“. 
Figure 8.- Continued. 
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(x) x/D = 5.0; y/D = 0; a = 0°. 

Figure 8.- Continued. 



236 








Ratio 


(y) x/0 = 5.0; y/0 = -0.42; a = 0<>. 
Figure 8.- Continued. 
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(z) x/D = 6.0; y/D = 0; c = 0“. 
Figure 8.- Continued. 








Ratio 


(aa) x/D = 7.a. y/D = 0; a = 0®. 
Figure 8.- Continued. 
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(a) x/D = 8.39; y/D = 3.0; a = 0°. 
Figure 8.- Continued. 
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(dd) x/D = 8.39; y/D = 2.0; a = 0“. 
Figure 8.- Continued. 






(ee) x/0 = 8.39; y/O = 1.5; a = 0°. 
Figure 8.- Continued. 
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(gg) x/D = 8.39; y/o = 0.83; a = 0°. 
Figure 8.- Continued. 
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(hh) x/D = 8.39; y/D = 0.63; a = OP. 
Figure 8.- Continued. 
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(ii) x/0 = 8.39; y/D = 0.42; a = 0°. 
Figure 8.- Continued. 
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(jj) x/d = 8.39; y/o = 0.21; a = 0“. 
Figure 8.- Continued. 
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(kk) x/D = 8.39; y/O = 0; a = 0®. 
Figure 8.- Continued. 
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(II) x/D = 8.39; y/D = -0.42; a = 0°. 
Figure 8.- Concluded. 







1.2 



(a) x/D = 1.0; y/D = 0; a = 0<>. 

Figure 9.- Variation of P|/Poo> ^l/^> ® 120°-inciude(l'angie cone at a Mach number 

of 3.95 and a Reynolds number of 1.65 x lo^ per foot (5.42 x lo® per meter). 
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(c) x/D = 2.0; y/D = 0; a = 0°. 
Figure 9.- Continued. 
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(d) x/D = 2.5; y/D = 3.0; a = 0“. 
Figure 9.- Continued. 
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Ratio 


(e) x/D = 2.5, y/0 = 2.0; a = 0®. 
Figure 9.- Continued. 
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(g) x/D = 2.5; y/0 =1.0; a = 0“. 


Figure 9.- Continued. 
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(h) x/D = 2.5; y/D = C.83; a = 0°. 
Figure 9.- Continued. 
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Ratio 


(i) x/D = 2.5; y/D = 0.63; a = 0°. 
Figure 9.- Continued. 
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(m) x/D = i5; y/0 = -0.42; a = 0°. 
Figure 9.- Continued. 
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264 


(n) x/0 = 3.0; y/D = 0; a = 0°. 
Figure 9.- Continued. 
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(o) x/D = 4.0; y/0 = 0; a = OP. 
Figure 9.- Continued. 
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(q) x/D = 5.0; y/D = 2.0; a = 0®. 
Figure 9.- Continued. 
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Ratio 


(s) x/D = 5.0; y/o = 1.0; a = 0®. 
Figure 9.- Continued. 
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Ratio 


(u) x/D = 5.0; y/D = 0.63; a = 0®. 
Figure 9.- Continued. 
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272 


(v) x/0 = 5.0; y/D = 0.42; a = 0°. 
Figure 9.- Continued. 





Ratio 


(w) x/0 = 5.0; y/0 = 0.21; a = 0®. 
Figure 9.- Continued. 
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274 


(x) x/D = 5.0; y/D = 0; a = QO. 
Figure 9.- Continued 














Ratio 


(aa) x/D = 7.0; y/O = 0; a = 0“. 
Figure 9.- Continued. 
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278 


(bb) x/D = 8.0; y/D = 0; a = 0°. 
Figure 9.- Continued; 
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Ratio 


(cc) x/0 = 8.39; y/D = 3.0; a = 0<>. 
Figure 9.- Continued. 
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280 


(dd) x/0 = 8.39; y/D = 2.0; a = 0». 
Figure 9.- Continued. 


1.2 



x/D = 8.39; y/D = i.5^ „ 
Figure 9.- Continued. 


0 °. 
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282 


«f) x/D = 8.39; y/D = 1.0; a = 0“. 
Figure 9.- Continued. 



Ratio 


(gg) x/D = 8.39; y/D = 0.83; a = 0“. 
Figure 9.- Continued. 
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(hh) x/D = 8.39; y/D = 0.63; a = 0°. 
Figure 9.- Continued. 
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(ii) x/D = 8.39; y/D = 0.42; a = 0“. 
Figure 9.- Continued. 
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(jj) x/D = 8.39; y/D = 0.21; a = 0°. 
Figure 9.- Continued. 






Ratio 

(kk) x/D = 8.39; y/D = 0; a = 0°. 
Figure 9.- Continued. 
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(II) x/D = 8.39; y/D = -0.42; a = 0°. 
Figure 9.- Concluded. 
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Ratio 

(c) x/D = 2.0; y/o = 0; a = 5“. 
Figure 10.- Continued. 
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(d) x/D = 2.5; y/D = 0; a = 5®. 
Figure 10.- Continued. 



Ratio 


(e) x/D = 3.0; y/0 = 0; a = 5<>. 
Figure 10.- Continued. 
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Ratio 


(g) x/D = 5.0; y/D = 0; a = 5“. 
Figure 10.- Continued. 
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Ratio 


(j) x/D = 7.0; y/D = 0; a = 5°. 
Figure 10.- Continued. 
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1.2 


z/D 



(j) x/D = 8.0; y/D = 0; a = 5°. 
Figure 10.- Continued. 
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2/D 



(k) x/D = 8.39; y/o = 0; a = 5°. 
Figure 10.- Concluded. 
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Ratio 


(a) x/D = 1.0; y/D = 0; a = 5°. 

Figure 11.- Variation of P|^P„o, center of wake of a 120°-inciuded-angie cone at a Mach 

number of 2.30 and a Reynolds number of 1.65 x 10^ per foot (5.42 x iq6 per meter). 
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Ratio 


(d) x/D = 2.5; y/0 = 0; a = 50. 
Figure 11.- Continued. 
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2/D 0 



(e) x/O = 3.0; y/D = 0; a = 5®. 
Figure 11.- Continued. 
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Ratio 

(f) x/D = 4.0; y/D = 0; a = 5°. 
Figure 11.- Continued. 
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Ratio 


(h) x/D = 6.0; y/0 = 0; a = 5». 
Figure 11.- Continued. 
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(i) x/D = 7.0; y/o = 0; a = 5°. 
Figure 11.- Continued. 
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310 


(k) x/d = 8.39; y/D = 0; a = JO. 
Figure 11.- Concluded. 





Ratio 


(a) x/d = 1.0; y/0 = 0; a = 5°. 

Figure 12.- Variation of center of wake of a 120®-included-angle cone at a Mach 

number of 2.96 and a Reynolds number of 1.66 x lo® per foot (5.42 x io6 per meter). 
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(b) x/D = 1.5; y/D = 0; a = 5®. 
Figure 12.- Continued. 
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(c) x/D = 2.0; y/0 = 0; a = 5°. 
Figure 12.- Continued. 
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(d) x/d = 2.5; y/D = 0; a = 5°. 
Figure 12.- Continued. 





Ratio 


(e) x/D = 3.0; y/0 = 0; a = 5°. 
Figure 12 - Continued. 
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(f) x/D = 4.0; y/D = 0; a = 5°. 
Figure 12.- Continued. 
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(g) x/D = 5.0; y/0 = 0; a = 5®. 
Figure 12.- Continued. 
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(h) x/D = 6.0; y/D = 0; a = 5®. 
Figure 12.- Continued. 
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(i) x/D = 7.0; y/D = 0; a = 5°. 
Figure 12.- Continued. 


319 




2/D 0 



1.6 1.8 


(j) x/D = 8.0; y/D = 0; a = 5°. 
Figure 12.- Continued. 
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(10 x/D = 8.39; y/o = 0; a = 5°. 
Figure 12.- Concluded. 
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Ratio 


(3) x/D = 1.0; y/0 = 0; a = 5®. 

Figure 13.- Variation of P|/P„j. P|/‘U> center of wake of a 120°-inciuded-angie cone at a Mach 

number of 3.95 and a Reynolds number of 1.65 x 10^ per foot (5.42 x io6 per meter). 
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(b) x/0 = 1.5; y/D = 0; a = 5°. 
Figure 13.- Continued. 
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(c) x/D = 2.0; y/D = 0; a = 5°. 
Figure 13.- Continued. 








Rat i 0 


326 


(e) x/0 = 3.0; y/D = 0; a = 50 . 
Figure 13.- Continued. 






(f) x/D = 4.0; y/D = 0; a = 5°. 
Figure 13.- Continued. 
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{g> x/o = 5.0; y/O = 0; a = 5°. 
Figure 13.- Continued. 
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(h) x/D = 6.0; y/D = 0; a = 5“ 
Figure 13.- Continued. 
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(j) x/D = 8.0; y/D = 0; a = 5®. 
Figure 13.- Continued. 
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(k) x/D = 8.39; y/D = 0; a = 5®. 
Figure 13.- Concluded. 
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(a) x/D = 1.0; y/D = 0; a = 0®. 

Figure 14.- Variation of P\j%o. M|/Moo, and V|^oo with z/D at the center of wake of the SPED-II vehicle at a Mach number of 1.60 

and a Reynolds number of 1.65 x # per foot (5.42 x 10^ per meter). 
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(c) x/D = 2.0; y/D = 0; a = 0°. 
Figure 14.- Continued. 
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(e) x/D = 3.0; y/D = 0- a = OP. 
Figure 14.- Continued. 
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(f) x/D = 4.0; y/D = 0; a = 0®. 
Figure 14.- Continued. 


338 




z/D 



(g) x/D = 5.0; y/D = 0; a = 0®. 
Figure 14.- Continued. 
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(h) x/D = 6.0; y/D = 0; a = 0°. 
Figure 14.- Continued. 
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(j) x/D = 8.0; y/D = 0; a = 0®. 
Figure 14.- Continued. 
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(k) x/D = 8.39; y/D = 0; ( 
Figure 14.- Concluded 
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